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DRONE and SMALL MISSILE SYSTEMS 


The research and development activity at Rhcem Aircraft Division has a record of 
achievement in the field of drone and small missile systems. 
The capability for complete "proijram management'' is 
manifested in the list of current and completed projects 
and the areas of responsibility covered. 



Concepiioit 


Eivlimlioa 


Design 


Deeelapmer.t 


Testing 


Prototype 


Rheem Aircraft is a division of the Worldwide Rhcem Manufacturing Cbm- 
isany which oimratcs 18 jilanis in the United States . . . and with its associated 
and licensed com|ianics operates 17 plants in 1 1 countries- These extensive 
facilities coupled with Rheem's years of aircraft production experience pro- 
vide the capability for the quantity'produciion of drone and missile systems. 



RHEEM MANUFACTURING CO. AlRCRAFT DIVISION 





A much needed product from a company you know and trust 


NOW you can order missile hydraulic 
pumps from HYDRO-AIRE 










SARGENT 




SYSTEMS 
OF FORCE 
CONTROL 


Sargent Systems of force control are backed by more 
than 37 years of experience building precision equipment 
to meet the increasingly high requirements of the aircraft, 
guided missile, petroleum, gear and machine tool industries. 

If your application of force control deals with aviation, 
marine, surface or subsurface movement, we invite you to 
send your requirements for the Sargent design, qualifica- 
tion and manufacturing proposal. 



AVIATION CALENDAR 


TRANS-SONICS 


Jjn. 27.?0-’6(li Annual Meeting. InsHtiitc 
of the Aeronautical Sciences. Shcraton- 
\stor Hotel, Neiv York City. Honors 
Night Dinner. Jan. 28. 

Jan. 27-30-Plaiit Maintenance 5; Engineer- 
ine. Show, International Amphitheatre, 
Chicago. 

Jan, 27-31-Engineering Institute's Time 
Study .Appreciation Course. University of 
Wisconsin, University Estension Div.. 
Madison 6, AA'i.s. 

Jan, 28.31-Hth Annual Technical Confer- 
ence, Society of Plastics Engineers. Shet- 
aton-Cadillac Hotel, Detroit. Mich. 

Jan. 29-31-Fourth .Annual Meeting. Amer- 
ican .Astronautital Society, Main Audi- 
torium. Engineering Societies Bldg, 29 
W. 39 St.. New York Citi'. 

Jan. 30-31— Seventh .Annual Instrument 
Short Course, spon.sored bv Southern 
California Meter .Association and Los An- 
geles Harbor Junior Collcgo, at Los -An- 
geles Harbor College. Wilmington. Calif. 

Jan. 30-11-.Amcrican Socicts' for Engineer- 
ing Education. 195S, College-Industry 
Conference. U. of Michigan, .Ami .Arbor. 

Feb. 2.7-Amcrican Institute of Electrical 
Engineers. Winter General Meeting, Ho- 
tel Statler. Nciv York Citv. 

Feb. 3-4-!ndu5tr\-Sen’ice Symposium Flight 
Control-Panel Integration, Biltmorc Ho- 
tel, Davton, Ohio. For detail.s: Mr. J. II. 
Kearns. Bov 942. Davton. 

Feb. 4-6-ntli .Annual Conference and Ev 
hibit. Reinforced Plastics Div.. Society 
of tbc Plastics Industry. Inc.. Edgewater 
Bwch Hotel, Chicago. Ill 

Feb. 10-14— .American Society fnr Testing 
Materials Committee AVeek, Hotel Slnt- 
ler, St. Louis, Mo. 

Feb. 17-I95S Conference of Professional 
Divisions. .American Socicts of Mechani- 
cal Engineers. Tliemc- Inlcrnational Cco- 
phv,sical Ycar-Tcchnologs' at the Thresh- 
nlcf. Hotel Huntington-Shetaton, Paso 
dena. Calif, 

fCoiifirmed on page 61 
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ELECTROSET* PRESSURE SWITCH 


T he Eiectfosec Pressure Switch offers a new and easier way 
to calibrate and sec a pressure switch from .i remote position. 
The contacts are automatically adjusted simply by applying 
the desired switching pressure and momentarily energizing a 
solenoid- When the solenoid is de-energized, one contact is 
securely clamped while the other contact remains free to move 
with changes in pressure. Once set, the switch will open at 
pressures below ine calibrating pressure and close at pressures 
equal to or above the calibrating pressure. 

The Electroset Pressure Switch is vacuum sealed, isolated 
from dirt, moisture or corrosive fluids, including the fluids 
used CO actuate it. It is ideally suited for industrial process 
control applications where an adjustable switch must be lo- 
cated in a remote or inaccessible location or where the switch 
must operate in an atmosphere which would degrade the 
performance of a non-heimetically sealed unit- Among mili- 
tary applications are arming of warheads and control of air- 
craft or missiles. Write for Technical Bulletin 1570 to Trans- 
Sonics, Inc., Dept. 7, Burlington, Massachusetts. 

TRANS-SONICS 

'T^hecMm Imnsdimw 



Remotely adjustable 
without a Servo System 


Operates under severe en- 
vironment from otmos- 
pheric pressure to vacuum 
with accuracy of 2mm Hg. 
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Typfcdl or trio many Rocitbastcs aviation 
vviras wtilcti cover a tamperatura range from 
2S7* to 750*F. Is Rockbastos' FIREZOISE 101. 
Fire Detection and Hlgti Temperalure Low 
boss Circuit Wire made in accordance wltti 
USAF specifications MIL'C'2E03S. Recom. 


mended for not spot wiring for Jet aircraft 
in and around tfie engine and after burner 
section of the ship, Firezone 101 is especially 


For compiaia speeifrcoHons on Firetona 101 ond olher lioclbatlo) aviation wires, write for 
catolog 56A. If you have a ipaeiol requirement, pieaie send vi your spBciAcotloni. 


ROCKBE STOS PR ODUCTS CORPORATION 

' NEWVORK • CLEVeUND ■ DETROIT • CHICAOO • PITTSeUROH 
.. .-...q, L.OSANCEOE3 -NEW ORlEANSr OAKLAND rSEATTlE 


(Coiifiliued from page 5) 

Feb. 19— ''.Vre Flying Saucers Fact or 
Fancy?.’’ Dr. Iliigh ^''inn, Mis,silc and 
Ordnance Systems Department. GE, Eii- 
gineers Club, Phibdcipliia. Pa. 

Mar. 3-6— Third .\nnnal .\inctican Society cf 
Mechanical Engineers Gas Tuihine Con- 
ference and Exposition. Shorcham Hotcl. 
Washington. D. C. 

Mat. 5-6— Second -\nnital Shock Tube Syiii 
positim. Palo ,\lto. Calif. For details 
write: Commander, .Air Force S(>ccial 
Weapons Center. Kirtland .APR. N. \i.. 
•Attn: R. R. Bimkoff, SWRS. 

Mar. 13-14— Institute of the .Actonanlicnl 
Sciences. National Flight Propulsion 
Meeting (Sccicl clc.irance requircdl. 
Hotel Carter. Gcvciand. Ohio, 

Mar. 13-14— Fifth .Annual Heat Transfer 
Technical Conference. Oklahoma State 
Unisetsity, Slillnatcr, Okla. 

Mar. 13-14— Second National Conference 
on .Aviation Education, Hotel Mayflower. 
AA'ashiiigtrm. D. C. 

Mac. 17.20— loiiif .Aviation Conference. 
.American Rocket Society-Amcrican So- 
eicts' of Mechanical Engineers, Statler- 
Hiltnn Hotel, Dalits, Tes. 

Mar, 17-21-1958 Nuclear Congress, man- 
aged by American Institute of Chemical 
Engineers. 25 W. 45 St.. Nov York City. 

Mat. 18-19— Conference on estremely high 
temperatures (over AO.OOfilC). sponsored 
by US.AF Cambridge Research Center. 
L. G. Ilanscom Field, Bedford. Mass. 

Mar, 18-19— Fiisl Intcr-Scrvice and Indnstrs 
Symposium on Guided Missiles Training 
Equipment (limited to those with Secret 
clearaiicc) Naval Ordnance Laboratory, 
White Oaks, Silver Springs. Md. For 
details write: Mr. J. C. A’acth. Head of 
New Weapons Systems Division, U. S. 
Naval Training Device Center. N. Y. 

Mat. 24-27- Institute of Radio Engineers. 
National Convention, Waldorf-.Vstoria 
1 Intel and New York Coliseum. N. Y. C. 

Mar. 24-29— Fourth International Instru- 
ment Show, Caslon Hall. Loudon. 

Mar. 30-Apt. 1— RFC-RN.AS Reunion 

(VA'orld AA'ar II, Toronto. Canada. Con- 
tact: C. B. Sfenning, Chairman, 149 
South Drive, Toronto 5. 

.Apr. 8-10- Eighth International Symposia. 
Electronic Waveguides, Miaovvave Re- 
search Institute of Polytechnic Institute 
of Brooklyn Engineering Societies Bldg.. 
29 W, 39 St.. New York City. 

•Apr. 16-19— Hth Annual National Forum. 
.American Helicopter Society, Sheraton- 
Park Hotel, AA’asnington. D. C. 

Ape. 17-18— Institute of Environmental En- 
gineers, Second .Annual Technical -Meet- 
ing, New Yorker Hotel, New York City. 

•Apr. 22-24—1958 Electronic Componentv 
Cotifcrencc, .Ambassador Hotel. Lot .An- 
geles. Calif, 

Apr. 28-30— Second .Annual Astroiianticv 
Coiifeicnce, sponsored by -Air Force Office 
of Scientific Research and Institute of 
.Aeronautical Sciences, Shirley Savov 
Hotel. Denver, Colo. 

.May 4-7— l''ourtIi National Flight Test In- 
strumentation Symposium. Park Sheraton 
Hrttcl, New York City. 
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...and General Electric for the breakthroughs in performance, reliability, 
safety and maintenance that stemmed from the development of this high 
power-tO'Weight turboshaft engine. We of the Jet Division of Thompson 
Products are proud to supply turbine and compressor components for the T58. 


JET DIVISION 

Thompson Products, /nc. 

Cleveland IT.Ohio 

A 




G-E 5-Star Tubes give added dependability to 
Ford Instrument ASN-7 Automatic Navigation Computers! 


General Electric 5-Star high-reliability tubes — Types 
5902, 6111, and 6112— help make the new ASN-7 
course and distance computer a more accurate con- 
tinuous-data navigation system. 

The ASN-7 was designed and built by the Ford 
Instrument Company division of Sperry Rand 
Corporation, under the direaion of Wright Air 
Development Center. Simplicity of operation, plus 
a continuous feed-in of wind and magnetic variation, 
enable the system to serve as a dependable navi- 


gator, from take-off through mission to final landing. 

Three computers, two amplifiers, a dial indicator, 
and a control console make up the complete 
ASN-7. Tubes must perform to highest standards. 
“We found that General Elenric tubes met our 
requirements for reliability, ruggedness, and sta- 
bility," affirm Ford Instrument engineers, 

The same 5-Star Tube qualities are available to 
your circuit designers. Write or phone the nearest 
office of the G-E Receiving Tube Department below ! 


EASTERN REGION 





CENTRAL REGION 



WESTERN REGION 
UB40 Wot Olympic Boulevard 
loi Aitflel.i S4. Caliroraio 
Plionei: GRanite »-7765; BRadihatv 2-8J66 


^vgress Is Our Most hnporfanf ^oduef 


GENERAL 



ELECTRIC 



Harrison-Cooled North American 
Jet Fighter Climbs To 50,000 
Feet At Supersonic Speeds! 

Speed . . . over 1,000 mpli! Range . . . over 1,000 statute miles! 
Maximum thrust . . . over 10,000 pounds! That's the performance 
story on North .American’s Super Sabre! 

And Harrison keeps pace with this outstanding performance. For 
North American has selected lightweight, dependable Harrison 
heat exchangers to cool the engine oil, to keep tcmpcralures at the 
proper level for this spectacular jet fighter. 

The Super Sabre is another example of how Harrison inamifacluring experience 
and research are teaming up to meet the temperature-control challenges 
of the jet age. If yon have a cooling problem, look to Harrison for the answer! 




TRENTWELD tubing is equal in strength and 
has more uniformity than tubing made by any 
other method of manufacture 


Trent offers tubing in sizes rsnging 
from to 40" O.D, and in a wide 
range of grades. These include: 
Hastelloy,* Zirconium, Zircaloy, 
Titanium and 10-9-DL grades. A!) 
are made by an exclusive welding 
process-ContourTrentweld®-which 
virtually eliminates the bead. Fur- 
thermore, by cold working and an- 
nealing after welding, Trent makes 
the weld equal in strength and corro- 
sion resistance to the parent metal. 

To insure that Trentweld tubing 


is of the highest quality attainable, 
a rigorous quality control program 
is carried out. Samples of each lot 
are tensile tested. Periodic tests — 
flattening, reverse bend, flare and 
flange, coil, and pressure — are 
conducted. Rigid corrosion tests are 
made on all lots intended for corro- 
sive applications. When requested, a 
unique “single-wall” X-ray inspec- 
tion is made as your final assurance 
of a sound, uniform product. 

Why not take advantage of Trent 


gualitv when you order stainless or 
high alloy tubing? For further in- 
formation, write for the Trent tubing 
handbook, Trent Tube Company, 
East Troy, Wisconsin. 

TRENT 
TUBE 
COMPANY 


ffSNTOUB I 

IItrentw^ 
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uialdorf advanced flight instrumentation 


Waldorf works closely with the customer, whether it be prototype or 
production runs; meets his most exacting specifications through their 
own unique design and production techniques. 



ical experience, 


se top unit is an Integrated Flight Ins 
veraft silhouette against a fixed horizi 
at the aircraft moves about 3 axes, pit 
.ill another design feature is a rotatab 
tting any desired heading at the top ol 
mplifying the pilot's job. This unit is u 




r Development Center, Johnsville, 1 
rumentation. Due to the classified 


story. Naval 
IS to flight ir 
, further info 


ability in providing Integrated Flight 
:ctro-mechanical. optical and 

I can solve your particular 
is immediately available to discuss 


these areas 
rs with you. 


WRITE TODAY FOR DESCRIPTIVE FOLDER. 









Routine Flight... 


The world’s ace-old dream of exploring the 
universe is nearing reality. Daily we are gaining 
new knowledge — knowledge of the physical 
effects of outer space upon equipments, and of 


the physiological and psychological effects upon 
Man. Placing Man himself within the atmos- 
phere of outer space is now routine procedure 
in Litton Industries’ Space Research Laboratory. 


LITTON INDUSTRIES bevebly h.lls, causorn.* 

Planis. Laboratories & Offices in the US., Canada, Europe, and South America 

BtCITAl eOMPCTERS A CQVTKOLS RADAR S COI'STER'IEASI BES INERTIAL LLTUANCE MICKO»AVE PO»ER TUBES AUTOMATIC DATA PROCESSIAC 
AIR N.AVICaTIO.N i COMMLMCATION MONROE OFFICE A BUSINESS MACHINES SPACE RESEARCH PRECISION COMPONENTS « TRANSFORMERS 
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announcing CEC’s new 

airborne D at aTape system 




Now, for the first time, you can 
get precise magnetic tape data at 
extreme altitudes and tempera- 
tures to 1 00 'C— performance 
guaranteed by the most compact 
airborne system available today. 
DatuTape's uniquecombinationof 
advantages include outstand- 
ing miniaturization, all metal-sur- 
face magnetic heads, and rugged, 
modular construction. No shock- 
mounts are required. The new air- 
borne system is completely 
compatible with CEC's 5-752 Re- 
corder/Reproducer. Contact your 
nearby CEC field office for com- 
plete information, or write for 
BulleiinCEC 1607-XI. 


u* ALL-M£TAL-SURfACE MAGNETIC HEADS 
DESIGNED FOR HIGH-TEMPERATURE 
OPERATION 

CAST ALUMINUM ALLOY CONSTRUCTION 
^4* MINIATURIZEO-MODULAR DESIGN 
S4' SIX TAPE SPEEDS . . . EIECTRICALIV 
SELECTED WITHOUT BELT CHANGES 


DataTape Division 


Consolidated 

Electrodynamics 


© 


300 No. Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 



Only by telemetry can the road signs on f/io spaceways of 
the futare be read. And only by tbe slender thread of a 
radio link con scienlists know what will face the space 
frovefer of tomorrow, 

5o, ff iuecescfuf mfscifec ore fo be built — for wbofever 
purpose — the first requirement Je odequofe lelemelering 

reliable and hove the capacity for the job or bond. It 
must bring back the thousands of data poinfi fbof tell the 
story and make the test worth the vast expenditures of time 
and money. 


tux 37. MCiaO(/IIN(, fLOfllO/. ' 


Rod/ob'on, fnc. bvf/dr cvcb equipment. We have pioneered 
contributing to many successful missile programs. We built 
advance the state of <be fe/emefering orf. We bove fbe 
lems in telemetry and associated fields. 

Write for our brochure describing these quolihcotions. 


!li 

RADIATION 


INC, 


tltCTItONICS ■ AVIONICS ■ INSTgUMfNTATlOH 



where 


everything hangs on the perfect operation of all critical 
pails during stationary hover. No time here lor bear- 
ing failurel 

The requirements of crucial moments such as these 
have guided llie de.sign and manufacture of Rollway 
Bearings for 50 years. At no time have the full resources 
of design, engineering and production been more heavily 
devoted to experimental work in aeronautical bearings 
than right now. 

Jet engines, turboprops, radial engines, helicopters, 
high-shocK control pumps and other devices . . . name 
the application ana key Rollwav personnel are ready 
to tackle the specific bearing problems involved. 

Their experience* in high-stress, high-temperature, 
high-precision bearing is at your immediate disposal 
on receipt of a wire, letter or print at Rollway Bearing 
Company, Inc., Syracuse 4, N. Y. 


lH«iHiiiiN« emcoi siMCuSE ' losiON • oiMCO • Dinsii • TotOM'O ■ vinuuKM ■ ciEvEUNs • MiimuKtE • sEcme ■ Houston • hukoeukia • tos cnoeies • t«N iuhciko 
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^KKER$« HYDRAULICS 
ON REPUBLIC F-105 

Highest overall efficlertcy and mlnimuin heal reisctlon of the 
pumps . .^s'end exceptional dependability of oil components were 
decisive'toclors in the selection of Vickers Hydraulics for the 
powerful Republic F-105 Thunderchief. 

The principal Vickers components in the F-105 are illustrated at 
the left. These, end all other Vickers aero hydraulic units and 
systems are tailored to airborne needs— light, compact, durable, 
dependable and efficient. Also, bock of all Vickers products Is 
a well organized and factory-staffed service organizotion. 

For further informotion ask the district office in your area 
listed below for Bulletin A-5200-E. 
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USAF, Army [livide Anti-Missile Task 26 

► Three long-rouge rodor sites planned by Air Force; Nike-Zeus 
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USAF School Simulates Living in Space 49 
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Picture Credits: 

?2, 1-i-Widc World; 33-San Diego Union from M'ide World; lOO-Sov- 


COVER; Nucleus of Tartical Ait Command’s stiikiiig force flies in formation. A 
Boeing KB-50 aerial lankcr leads viliile tcfiu-iing a MclTonncIl RF-101 rccon- 
iiaiswncc aircraft (left wingl. a Douglas B-66 tactical boiiilicr (aft) and a North 
American F-100 figiitcr (riglit wing). Bcliind ate tsvo l.ockliced C-130 turbo- 

strike hrem in forsvard areas. ' 
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New B. F. Goodrich laboratory 
is proving ground for fuel cells 



B.F. Goodrich Aviation Produces’ new Fuel Cell 
Development and Testing Laboratory at the big BFG 
Los Angeles plant is the last word in fuel ceil research. 
Here, engineers maintain constant quality checks on 
cells being produced for many aircraft including the 
Lockheed 1049, T-33 and F-104, the Boeing B-52, 
the Douglas F4D and the Northrop T-38. In addition, 


fuel cell designs and materials are being developed 
to meet the requirements of future airplanes still on 
the drawing boards. 

A representative sample of the laboratory's facilities 
is shown here. Among the specialized types of appa- 
ratus are a giant "hot and cold" room, testers for ozone, 
abrasion and vibration, and many, many more. 



EDITORIAL 


The Critical Role of ARPA 


Tlic Ad\’anced Research Projects Agency recently cre- 
ated by Defense Sccretars’ Neil McElroy as a result of 
a specific directive from the White House has tlic poten- 
tial to accomplish tremendous results or to critically 
cripple the sast new weapons dcs’elopmcnt programs 
that are so essential to the future simh’al of this nation. 
.\RP.A, perhaps mote than any other portion of the 
Defense De|)artment except the comptroller’s office, 
could be the key to whether our military posture will 
rise again to a position of clear and unchallenged snpe- 
riorits'. .\RPA should have little concern with the past 
except to avoid tlic tragic errors that timid men and 
unimaginative outlooks have concocted in post-war de- 
velopment history. Its concern is with the future, 
beginning primarily with the exploration of space and 
development of militarilv useful space vehicles and 
equipment. 

The major problem in maintaining a U.S. position 
of significant superiority in the technological race with 
the Soviet Union is not our technical brains, industrial 
resources or even the mirage of an ciigincering shortage. 
It is the tvpe of men who ate appointed to key positions 
along the decision-making chain governing military re- 
search and dcvclo|jracnt and the length, vagueness and 
indecision that has dcvcloi>cd by accretion during the 
past decade, it lies primarily in the layer uix)n laser 
of bureaucracy that covers the basic research and ad- 
vanced development effort of the working level military- 
scicncc-indastrv’ complex like an asbestos blanket, suffo- 
cating bold new concepts and urgent action with equal 
facility. 

AR'P.A has an excellent chance of becoming just 
another and even more suffocating layer of bureaucracy 
atop this already stifling research and deselopment at- 
mosphere. Appointment of W’illiani Jloladay as acting 
director of ARP.-\ indicates a trend in this direction. 
Mr. Moladay’s prior performance in the Pentagon sliows 
an overfondness for tlic ad hoc approach, using further 
studv as a method of avoiding decision. He also shows 
a strong trend toward political compromise as a solution 
of technical problems that cannot compromised with- 
out ultimate disaster. 

Mr. Holadav’s decision to put both the USAF Thor 
and .Armv Jupiter intermediate range missiles into pro- 
duction indicates he has difficulty distinguishing be- 
tween a weapon and a weapon system. His more recent 
decision to separate the detection phase of the anti- 
missile system ftoin the development of the guidance 
and defensive missile portions again emphasizes liis 
almost total lack of understanding of the weapon system 
concept. Regardless of which military service is to 
operate the missile defense system the act of splitting 
development of its basic components into two separate 
military and industrial management problems is a guar- 
antee of critical future probTcms at the very time the 
svstem is scheduled to be operationally effective. 

' .Another holdover from the technically timid regime 
of former Defense Sccretari Charles K. Wilson is Don- 
ald Quarles, who now functions as Deputy Secretary of 
Defense after prior service as Secretary of the Air Force 
and .Assistant Defense Secretary for Research and Devel- 
opment. Although Mr. Quarles' career in W'estern 


Electric and the Bell Laboratories was largelv adminis- 
trative, he has cloaked himself in the Defense Depart- 
ment with the aura of a technical expert. He has not 
hesitated to veto the consensus of genuine technical 
experts on the strength of his personal opinion or arbi- 
trary budget directives. 

An examination of Mr. Quarles’ public statements 
reveals that he has been more consistently wrong in 
underestimating the pace of Soviet technical develop- 
ment tliaa anybody in tlic Defense Department except 
Mr. Wilson. Even todav. he is unwilling to admit that 
it poses any unusual prohlem.s for the future defense of 
this country. Mr. Quarles has also sung loudest in the 
official chorus that attempted to deny the existence of 
new Soviet weapons even when the facts on tlicir per- 
formance were well known in the Pentagon. 

It is also interesting to evaluate sonic of Mr. Quarles 
major technical decisions that arc not so clear publicly 
in light of his future qualifications to influence the pace 
and scope of ARPA work, A few t ears ago when the Air 
Force research and development budget was being 
viciouslv squeezed under a constant letel budget policy 
that prevented acceleration of kev basic research and 
critical dcvelo|imcnt areas in which oiir position is now 
being challenged by the Soviets, Mr. Quarles, as Secre- 
tary of the .Air Force personally overruled the unanimous 
position of the .Air Council and USAFs research and de- 
selopnient experts in presenting a more adequate pro- 
gram to Congress. Tuo tears ago. a US.AF general of- 
ficers board coni|)osc<l of its top research and develop- 
ment commanders proposed a program of militart- useful 
space research, including consolidating all space research 
activities around the nucleus already existing at Hollo- 
man .Air Development Center. Tliis plan too was nnani- 
mousiv approved by the .Air Council hut pcrsonallv 
tetoed liy Mr. Quarles on the ground that it involved 
spending monev to no good puqxise. Six montlis later. 
US.AF tried again with a program to develop an cxplora- 
torv space vcliiclc. Tliis too got Mr. Quarles' personal 
veto. 

Hie past pcrfonnance of Messrs. Holadas’ and Quarles 
on matters of critical technical decision raise grave 
doubts as to the wisdom of continuing to entrust them 
with this critical actisity, particularly as it relates to 
ARPA. It will be difficult for even the hest man 
that could be found to head ARPA to «ork cffec- 
tiscly in an atmosphere dominated by the Quarles-Hola- 
dav pliilo.sophv. It also will be extrcmch’ difficult for 
ARP.A to work out the complex and cffectixe relation- 
ships with the already operating research and dcvelop 
iiicnt programs of the country with the same type of 
mcntaliti’ that characterizes the vast majority of the 
2.300 employes in the office of the Secretary of Defense. 
'I'hcv and their system have proved utterly incapable of 
moxing with sufficient speed, imagination and daring to 
play for the tremendous stakes involicd in ARPA's pro- 
posed activities. Tliesc are some of the pitfalls Defense 
Secrctan- McElro)' must ai'oid if he is to make ARP.A 
a vital success. Next ueck we will discuss some of the 
possible aicnucs of attack that could make ARPA cf- 
fcctixc and successful. 

—Robert Hotz 






Honeywell's new miniature integrating 

gyro (MIG). Wkh a maximum drift rate of only one-half degree 
per hour or less and a random drift uncertainty of.057hr. — even after subjection 
to severe environments— the MIG compares performance-wise to hermetic 
integrating gyros many rimes larger and heavier. 


^ Ib. 
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INDUSTRY OBSERVER 


► New appioach to luissile dc\*elopnicnt will be ti 
of Aeronautics in an effort to ' ' ' 
air-to-surface missiles. Under t: 
contract onl,' for d 



cral Electric arc top candidates for the design 
»mplcx liigh temperature electrical system tor 
s WS-llOA chemical bomber. Electrical installa- 
rational environments not previously encountered 


is Sir, 


c Test Center, Pt. Mugu, Calif., will modify 
ig used for Rcgulus 11 tests so that it can a' 
of tlic Polaris fleet ballistic missile scheduled to I 


► General Electric J79 turbojet engine lias a 94 in. long variable inlet guide 
vane, indicating an unusually high air capacity considering the powcrplant’s 
J3 in. compressor dUmeter. 179-4. designed for Navy, has a stator and front 
frame of steel instead of magnesium as in the J79-3 engine used in Lock- 
heed’s F-104. J79-5 is projected as a powcrplant growth for the Coiivair 
B-58. Tlic 179-7 is an F-104 growth project and will have a 2 in. larger 

near future" fur both an air-ground data link system' for o^rational evalua- 
tion and a point-to-point data link ssstem for transfer of data between 
rs at adjacent Air Route Traffic Control Centers. 


into tiie higher thrust brackets. 

► Vertical takeoff jet fighter being developed by Bell Aircraft for Navy 
rcportcdlv looks so promising that .Air f orce is providing some support 
funding. ■ If project continues to pn out USAF could buy the Bell VI OL 
and eliminate or cutback its projected design competition for a dispetsed- 



, is cooperating with Costruzioni 
technical design of one of two 


„ i„ ,« W„,,. 1, 

s developing on order from 
t is piston-engined, probably in 
oject. completely designed by 


► Piaggio 166, land]>laue version of the bvin-engined executive amphibian 
sold in the U. S. as the Royal Gull, is nearing the end of the company flight 

CHl'’.toonauto A^ w"a1''^gl’n tefore*ihr"md*oMitc month. 

Aircraft has the same |>owcnriant^wiug ^^-'d^l^nding gear as the Gull, but 
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Censorship Review? 

Dc|)artmcnt of Hefciisc ctiisoi’s deletion of certain 
testimonv gi\cn before the Senate Prcpareducis Sub- 
coiniiiittce could touch off anotber congressional intjuin’ 
into the gosernnient’s censorship policy. Some suh- 
committeemen expressed considerable dissatisfaction with 
deletions which, thc\' said, left tlie iiii|Jrcssion that 
US.M' Gen. Nathan Twining, chainnan of the Joint 
Chiefs of Staff, blamed the subcommittee invc.stigation 
for spreading the "mistaken condusion’’ that the U.S. 
is militarily inferior to Russia. 

In the deleted remarks, Gen. Tn ining specifically said, 
"I am not talking about thc'se hearings.” 

The remarks «ere later restored by the Defense Depart- 
ment with the explanation that tfies had been deleted 
becuise the question asked of Gen. Twining that led 
to the remarks referred to a prior exch.nrgc ins rih ing com- 
parative data that contained security information. 

In the official transcript of one nitness’s testimony, 
scseral pages were delctea entirely. Complete exchanges 
netc deleted in others and, in some, only figures per- 
taining to production, delisery times and similar matters 


President-'s Refusal 

President Eisenhower politely refused last week to 
make the Killian and Gaither Panel reports on the 
nation’s defenses asailable to the Senate Preparedness 
Subcommittee in\cstigating national defense. Tlic Presi- 
dent in a letter to Sen. Lyndon Johnson (D.-Tex.) sub- 
committee chairman, said. 'A\'c must be careful to 
maintain the proper separation of powers between the 
Executive and Legislatisc Branches of Goverument,’' 
which he added is \ital to preclude the exercise of 
arbitrarv power br- anv one branch. Johnson expressed 
disappointment at the W'liite House's refusal and said 
the reports "would be helpful to the subcomniittce." He 
added, honever. that, as a result of the imestigation 
the subcommittee is in a good position to form its own 
conclusions, on just nhete the U.S. standi in the 
militarv-tcchnological race with the Soviet Union. 

indigesl-ion 

Tlie President’s aversion to hcasy reading also led to 
a streamlining of Central Intelligence .^genci’s daily 
intelligence digests. At a recent National Security Coun- 
cil meeting, CI.A Director .Mien \\‘. Dnlles reportedly 
complained that readership of the digests is too low 
anrong top polics' makers. An annoyed Eisenhower re- 
plied that the digests arc too ponderous, and prescribed 
brevitv, lieadiines and illustrations— maps nitli red arrows 
marking strategic spots. In return, the President prom- 
ised to make sure the policy makers do their skull 
practice. No change is reported, linwcvcr, in the map 
room situation. Resival or the W'liite House’s n-artime 
map niom-suggcsted last year by Nelson Rockefeller 
but vetoed b\- fonner Under Secretary of State Herbert 
Ilooicr, Jr.-apparcntly is not planned. 

Employment Brake Eased 

Defense Secretary Neil 11. McEiroy, with an assist 
from Sputniks I and If, is relaxing the brake on cinlian 


cinpioMiient ordered hist Julv by bis predecessor. Charles 
Fi. Wilson. 'Ibc Wilson order blocking ciiiiian defense 
hiring already has rcdnccel the rolls bi' 6S.503 einploves— 
or almost 65c of the department’s Chilian strengtli. 
McElroy now says liie sets ices will be permitted to fill "a 
limited number of ci'ilian laeancies caused by normal 
attri tion.” 

Best estimate is that at least 25,000 employes will be 
brought in. 

Submarine Defense 

Sen. llenrv M. Jackson (D.-Wash.) a strong adsoeale 
of atomic Polnris-launcbine submarines for the U.S.. is 
now charging that the .Administration is "ignoring the 
\ital defense area" of earlv warning and detection of 
tnems' submarine-launched missiles. He said the missile 
threat from the sea is equally as great as the missile 
threat from the Eurasian land mass. Jackson wants a 
minimum U.S. fleet of 100 atomic missilc-launcliiiig 


Shift in Blame 

Rcitetatiiig an earlier stand that airlines arc being 
forced to ask for fare increase bceausc of too nmcii 
competifion, United Air Lines President W. A. Patter- 
son last week chose to .shift some of the blame for the 
oierdose of competition during the past hvo vears from 
the Cii'il Aeronautics Board to congressional pressure. 
During testimonv at the general passenger fare investi- 
gation. he added that “it is no secret that this pressure 
was inspired bv what beccime a discredited segment of 
the non-schednied operators.” Patterson included the 
airlines thenisclies as the cause of cxccssiie competition 
by pointing out that larger airlines sougiit route exten- 
sions bceausc of a liberal “philosoph;” ton-ard compe- 
tition n liile smaller airlines sougiit new routes for expan- 
sion. Cities also add to the ptessnte on the Board but. 
Patterson concluded, "the fact is. by acceding to these 

E rcssiircs and creating excessive competition, the Board 
as matcriallv affected the current and economic position 
of the airlines, large and small.” 

'Bailment' Opposition 

House hfilitary Operations Subcommittee has found 
little support thus Far for the .Air I'orce’s proposed "bail- 
ment program" by which coniniercial airlines operate 
military-onned airplanes in the transportation of passen- 
gers and cargo. Industry and goienimcnt witnesses haic 
opposed the idea, but Air Force and Military .Air Trans- 
port Scr ice witnesses arc still to be heard. 

Under the proposal, a commercial airline would operate 
file MATS Fairchild C-I18s, for the transportation of 
pas.sfngers in the Pacific area. .Anotiier line would operate 
file M.ATS C-5-h to ferry cargo over the .Atlantic. 

liidustri spokesmen say the Isiihnent program was 
proposed to offset the grow ing demand that M.ATS turn 
o\cr a bigger share of its traffic to coniniercial earriecs. 
Rep. Chet Holificld (D.-Calif.l. subcoiimiittee cliaitniaii. 
sais military witnesses will take the stand next, followed 
bv Air Force and M.ATS to complete the imestigation 
of MATS and Defense airlift operations. 

— AA’ashington staff 
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USAF, Army Divide Anti-Missile Task 


Three ]oiig-raii|2e radar sites planned by Air Force; 
Nike-Zeus gets nod over Convair-RCA Wizard. 


Washington-'nirce long-iaiigo ladar 
detection stiitions to be built liy the 
Air I''nrcc as its part in tlic nation’s 
planned defense against intercontinental 
liflllistic missiles will lie located in 
Alaska, Greenland and another foreign 
territory. They will co\cr all of Russia. 

One of two tvpes of radirs to be 
used at each site is an outgrowth of a 
protots pc now being operated bs US.Al' 
in Turkey to detect test firings of Rus- 
sian missiles (AW Oct. H. p. 26). 

Primary purpose of these sites for the 
first few years will be to preside Stra- 
tegic Air Command bombers with a 

’.Cny’s Nikc-!*lcuranti-nii5 missile 
ssstem— chosen last week oscr the com- 
petitive US-AP Wizard system— is not 
expected to be operational before about 
196d-approximately four years after 
long-range detection sites become op- 
erational. 

Defense Department’s choice of the 
.Army anti-missile was part of an action 
that also gave control of both the mis- 
sile and tlie detection network to the 
new Advanced Research Projects 
.Agency and made Guided Missiles Di- 
rector William Iloladav acting director 
o( ARPA. 

McElroy Outlines Program 

Defense Secretary Xeil McKlroy sent 
memoranda to the secretaries of Army 
iind Air Force ordering the changes- 
In a series of three explanations, con- 
cerning the meniatanda, Defense said: 

• Army is to continue development of 
N'ike-Zcus “as a matter of urgency, con- 
centrating on system developments to 
demonstrate the feasibility of achieving 
an effective defense against the ICBM." 

• USAF is to discontinue icscarcli and 
development on the Convait AVizard 
missile but continue "as a matter of 
urgency to concentrate on that part of 
its Wizard program that pertains to 
the radar and dahi handling aspects in- 
cluding its relationship to SAGE and 
other radar capabilities.’’ 

• “Both services ate directed to arrange 
for the closest possible cooperation 
.imong contTactocs so that the ultimate 
'vstein to bo developed is mutually 
compatible. No significant changes Cm 
be made in these ptagtams without the 
specific approval of the Director of 
ARPA." 

Defense also said the memos apply 
to development only and that roles and 
missions have not yet been assigned. 
Foimcr Defense Secretary Charles E. 
Wilson ordered on Nov. 26, 1956, that 


.Armv be responsible for point defense 
and US.AF for area defense. Under his 
definition at that time, point defense 
included surface-to-air missiles "for use 
against air targets at expected altitudes 
out to a horizontal range of the order 
of 100 nautical miles." Nike-Zeus' 
range is estimated to be between 200 
and 500 mi. 

Anti-Missile Funding 

.Although ARPA ap|>atently will have 
Strict control over continucd_devclop- 
ment of USAI'’’s detection systm, fun^s 
incUidcd in the I'iscal 1958 supple- 
mental budget request and the Fiscal 
1959 budget apparently will remain in 
the Air Force account. 

On the other hand, Nike-Zeus money 
apparently will be a part of the ARPA 
account, even tliough Army continues 
to do the work. 

Three long-range radar sites will in- 
clude surveillance radars similar to the 
AN/I’PS-17 sets in Turkey and Laredo, 
Tex., plus tracking radars similar to the 
one now operational at Millstone Hill 
in Massachusetts (AW Nov, 25, p. 54). 

I’hese will be tied in with Air Defense 
Command at Colorado Springs, Colo., 
and the eventual Nike-Zeus system will, 
in turn, use three more radars— sur- 
veillance, acquisition and tracking— plus 
command guidance svstoni. 


Slever Tour 

Washington— Stever Committee con- 

research activities (AW Jan. B, p. 26) 
has completed a tour of six Air Re- 
search and Development Command 

In about three ^cks. 

Committee was created by US.AF at 
the sii^cstion of Lt, Cen. Samuel E. 
Anderson before he assumed command 
of ARDC last .August. It is expected 

Cominittec members were briefed at 
.Ait Force headquarters, ARDC head- 
quarters and ARDC's Office of Scien- 
tifie Research before touring western 
and mid-western bases, including Ballistic 
Missile Division, h’Uglit I’est Center, 
Missile Development Center, Special 
Weapons Center, Arnold Engineering 
Development Center and Wright Air 
Development Center. 

Eastern tour will include Rome Air 
Development Center, Cambridge Re- 
search Center, Missile Test Center and 
.Armament Center. 


Radio Corp. of America is prime con- 
tractor for the three far northern sites 
and will handle high power tubes, etc. 
General Electric Co. will build mucli of 
tlie rest of the cquipuicut. including 
antennas, pipe organ antenna feeds, etc., 
as it did in the FPS-IT. 

W'estem KIcctric, because of its ex- 
perience in building the White Alice 
scatter communications system, will 
handle conimunicatioiis, .A nimibcr of 
other subcontractors are involved. 

Nike-Zeus, ii Douglas .Aircraft Co.- 
Bcll Telephone Laboratories develop- 
ment, apparently was chosen because it 
is farther along than the proposed Con- 
vair-RCA Wizard, although Wizard hud 
considerably lunger range and was tech- 
nically more sophisticated. 

Sv’stem will require extreme speed and 
accuracy, and initially anti-missile mis- 
siles ptobablv will protect only SAC 

Nike-Zeus Range 

Nike-Zeus surveillance radar has a 
1,000 mi. range, uses a large Luneberg 
lens with mechanical feed system. Its 

lance follow ing initial warning from the 
long-range svstem, and assign incoming 
targets to local area acquisition tadars. 

Acquisition radar has a range of 600 
mi, with a similar antenna but with elec- 
tronic steering. .Acquisition radar would 
liavc several Nike-Zeus batteries as- 
signed to it. Facli hatterv would in turn 
liave its own tracking radar and missile 
guidance system. 

On assignment from surveillance 
radar, acquisition radar tracks the target 
long enough to gain trajectory data, 
which it furnishes to whatever tracker it 
assigns. ’Tracking radars are monopuisc 
sv'stcms similar to present Nike tracking 

Surveillance and tracking radars use a 
system of coherent defection, developed 
by Sidney Darlington of Bell Labs, 
called Chirp. System cannot discrim- 
inate between w-atheads and decoys. 

At present, both W'izard and Nike 
Zeus have projected kill probabilities of 
onlv about 25% against ICBMs (.AW’ 
Jan; 20, p. 23). 

Millstone Radar 

Millstone Hill type of radar, de- 
veloped by Lincoln Laboratorv and 
named fur its operational site 50 mi. 
north of Boston, tracked both Soviet 
Sjvutniks after radio tlitocHon finding 
techniques were employed to establish 
correct aiming point. 

Millstonc cmplovs an 84 ft. diani- 
Kter parabolic reflector which can be 
rotated 560 deg. in azimuth and can 
be elevated from borizontal to zenith. 
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Reflcctur is mounled on a 9U ft. towci, 
and extremely high power transniis 
sions arc made possible bv spcciall;. 
designed klystron tubes measuring li- 
ft. high. 

’Testimonv bv Lt. Gen. Donald 1.. 
Putt, US.AF Depulv Chief of Staff 
for Developincnt, before the liou.ve 
Defense Appropriations Subcommittee 
indicates there will be two other cx- 
peiimenhil installations of the Mill- 
stone Hill tvpc— one at Saskatchewan, 
Canada, to studv effects of the aurora 
on radar reception and the other at 
an undisclosed site. 

Gen. Putt also testified about a 
transistorized computer the size of a 
conference table to he located at tlic 
radar sites to predict launch and im- 
pact. lie said it is 75% complete. 


I his is believed to be the speci.vl 
transistorized digital computer de- 
signed and built bv Lincoln Labor.i- 
torv for asc with Millstone (AW’ Nov. 
25. p. 54). 

Rodor Breakthrough 

Gen. Putt said “this hardware pro- 
gram" plus operational ballistic missile 
detection radars "at Laredo, Tex.,’’ and 
"oversells’' arc "onlv the first step" in 
the development of the complete 
ground cmironment for a ballistic mis- 
sile defense svstem, but it is an im- 
portant first step, because components 
developed and test results gained arc 
aircadv proving quite valuable in this 
program. 

"nit real brcakthrougli that al- 
lowed -Ait F'atcc to start activclv plan- 


ning the installation of a ballistic mis- 
sile carls warning ssstem," Putt 
testified, "was the development of the 
liigh-povvcrcd transniittcrs necessary to 
obtain the long detection ranges (5.000 
nautical mi.) against the ballistic 

. . Ill September (1957), we had 
a breakthrough that made it tcchni- 
cullv possible for us to do this job. 
design and construct the equipment." 

Subsequently. Putt said, a Dcfcnsi 
Department technical committee re- 
viewed the .situation and decided 
US.AF’ could have a greater capabilitv 
than ntiginallv planned and in the 
same time period if it capitalized cm 
the breakthrough, "and the total cost 
of this more sopliisticatcd svstem would 
be S721 million. . ." 


Supplemental Bill Passes First Hurdle 


By Katlicrine Joliiiscii 

Wasiiington-Housc Appropriations 
Committee last week approved a S1.2 
billion "minimal advance iustallincnt’' 
on the F’iscal 1959 defense budget re- 
quested bv tlic Administration under its 
post-Sputiiik acceleration program. The 
eomniittec warned fiiat, "in the critical 
areas of space satellites and ballistic 
missiles, we ate gencrallv behind the 
USSR." 

The funds, which under the pre- 
Sputnik plan would have been included 
ill the Fiscal 1959 budget (AW Jan. 20. 
p. 25), will now lie available for use 
during the remaining months of I'iscal 
1958. 

More '59 Funds? 

'Ilierc were also these two dcvclop- 

• House Appropriations Committee 
members reported that Department of 
Defense has indicated that a new re- 
quest for additional funds-over and 
above the S39.1 billion included in tlie 
Fiscal 1959 budget submitted to Con- 
gress (AW Jan. 20, p. 2S)-uill lx.- re- 
aiiested shortlv. ’Tlve Subcommittee on 
tlie -Armed Services headed by Rep. 
George Mahon (D.-Tcx.) begins heat- 
ings this week on the Fiscal 1959 
budget. 

• Group of key Democrats led bv Sen, 
Henry Jackson (D.-W'asli.) worked 
on an expanded defense ptogtani vvliicli 
would add approximately S2 billion to 
the S59-1 billion program of the Ad- 
ministration. 

’llie 51,260 million supplemental, 
now up for Sciuto consideration, would 
jirovide for: 

• Acceleration of the Atlas interconti- 
nental ballistic missile operational capa- 
bility, S20 million. 

• .Aeecleration of the 0 ]>ccational capa- 


bilitv of tlic Thor and Jupiter inteniic- 
diate range ballistic missiles, S171 niil- 

• Acceleration of the ballistie missile 
defense capabilitv, S169 million. 

• Research and development on Armv's 
Jupiter, 530 million. 

• Strategic Air Command alert facili- 
ties at 14 locations in the U.S., 524,6 
million. 

• SAC dispersal, 5194 million. Ibis in- 
cludes funds fur lelocatum of nine 
KC-97 tanker squadrons from southern 
to northern bases in the U. S. 

• Ballistic missile facilities, SI 12.4 mil- 
limi. I liis includes funds for testing 
and other facilities at Cooke AFB. 
Calif-, and Warren AFB, Wyo.. and 
funds to begin construction of a third 
base at an undetermined site. Funds 
for a fourth base arc included in the 
Fiscal 1959 budget. 

• Ballistic missile defense, 5160 million, 
riiis provides for installation of warn- 
ing svstems at three operational sites. 
■ Semi-automatic ground environment 
(S.\GFi- 529 million. 

• Polaris fleet ballistic missile ptogtani. 
5350 million. This provides 5296 mil- 
lion for construction of three nuclear- 
ivowered submarines to c-arty the Polaris; 
531,8 million for missiles, tc.stiiig and 
other fadliflts, and 522.2 million for 
lesearch and development. 

Fund Transfers 

'lire legislation also aiithorb.es these 
transfers of funds: 

• For fiiianciiig of high-priority pro- 
grams, priiiiarilv the 'I'itan ICBM pto- 
graiii and the anti-missile missile pto- 
grain, 5166 million. 

• For iinmediate devclo|)ment of the 
Redstone follaw-on solid inopellinit 
missile, Ihc Pershing, S20 million. 

• For acceleration of the Lacrosse, 
Little John and Sergeant corps-type 


missile progt.ims total of 520 million. 

• For Advanced Research Projects 
.Agency. 5118 million in unexpended 
funds of Arim and US.AF’ for outer 
space and anti-missile missile projects. 

Cmnnre'nting that the 51.2 billion 

tiim to the need in the critical areas," 
the House Appropriations Committee 
cxplaincti; 

"W'cek-s would be requited to ex- 
plore fully all of the funds that could 
be incorjroratcd. Since tlie objective is 
to biiv time, the committee decided 
tliat it was the better part of wisdom 
to act rapidly and thereafter give con- 
sideration to other urgent programs 
which should be expedited." 

LeMay Criticism 

The allocation also fell short of sati.s- 
fving militarv leaders. 

USAF’s vice chief of staff. Gen. C. 
F. I.tMav. complained flint tliese urgent 
programs were not provided for; 

• B-52 production funds to increase the 
hcavv bomber strength from 11 to 14 
wings. He pointed out lliat there arc no 
productinn funds for the Boeing B-52 
in the regular Fiscal 1959 budget ami 
that this means that production will 
phase out by 1960. Cen. LeMay stood 
pat on his testimony of a year and a 
half ago that Russia's long-range air 
force would surpass that of the U.S. 
bv niid-1959. He explained; 

'".A new look at the intelligence in- 
dicates that they prolxibly slowed up in 
the heavy bonibets a little bit. . . . 
(However) this new record breaking 
hcavv jet bomber Ihev announced te- 
centiv mav explain some of the Bison 
slowdown. ’Ihcreforc. I still think that 
bv mid-1939 there is a good chance 
that their combat capability will cx- 

LcMay noted that "thctc is nothing 
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m IIr' Mipplcmint.il tliat will fiirtlicr 
ciur knowledge of space tcclinology." 
If funds were pro\idcd USAl'' now, lie 
viid. "we could come prettv close to a 
date of 195S" for reaching the Moon. 

LcMav also called for increased pro- 
iliiction of bombers for Tactical .\ir 
Command and interceptors for Air De- 
fense Command. 

• Additional S29 niiilion immcdiatclv. 
.nid an additional SI 00 million in the 
l iscal I9S9 budget is needed to push 
the program for the Titan booster, 
which, LcMav noted, "can lie used in 
llic adsanced research project Ifor space 
tra\ei) as well a.s sene the basic weapons 

• Additional SS.2 million is required 
immediately to adapt iKiostcrs to the 
North Amcrican-US.AF X-15 high- 
altitude rcscarcli schicle in connection 
w'ith the space program, I.cMas' de- 
clared. He .said that SI? million in tc- 
scatcli funds and S22 million in pro- 
duction funds should be added to the 
riscal 19?9 budget for the project. 

■ 'I'o i'\|>cditc the clieinical bomber pro- 
gram, I.eNfav said, an additional S!0 
million siiould be m.idc available im- 
mediately and S12 million added to the 
fiscal 1959 budget. 

• USAF is short about S200 million in 
funds for electronics an<i communica- 
tion equipment and other non-airaaft 
procurement, he said. 

N'avy Secretary lliomas S. Gates made 
cleat Naw's dissatisfaction with tlie 
elimination of hinds for construction of 
a second miclcar powtTcd carrier in tlic 
Fiscal 1959 program. "We have nonc- 


llietcss cvetv intentimi in the 1960 
budget (if requesting auotlict nuclear- 
powered aircraft carrier," Gates added. 
"We have provided money in the 1959 
budget for tlic long lead-time items." 

Navy submitted two apparently 
contradictorv format reports on the 
effectiveness of the’ missile-submarine 
combination— one highlights its easy 
detcctabilitv; the other emphasizes its 
range of dispersal, making aiiti-sub- 
niariiie operations formidable. 

On "tne vulnerability of submarines 
to atomic weapons." Navy reported; 

"We can attack the submarine at 
sea with a liigli one-shot probability of 
killing him and can as well attack him 
in home bases vvitli an exiiiallv high 
prohiibilitv of destroving the siip|jort 
facilities necessary to his operations at 

"'nie kill radius increases with depth. 

. . . ,\nd increases with the weapon 
vicld. . . . I’hc important thing to note 
is tliat a high-speed, deep running sub- 
marine is vulnerable, and very much so. 
to attack vvitli atomic depth bombs, 
and tlic dcepcT she goes to escape de- 
leeticm. the greater her vulncrabilitv. 
... To iiiininiizc her vulnerability to 
tlic effects of atomic weapons, the sub- 
marine must come to sluillow depths, 
which facilitates her detection. .Also, 
tlic deep submerged snbmarine prob- 
ably will not know she has been de- 
tected and attacked until it is too 
late." 

Chief of Navni Operations Adm. 
.\rlcigh Burke stressed the limitation 
of the Polaris siibmannc as a weapon. 



Soviets Test Jet VTOL 


Soviet 5'TOI., called the Flying Stand or Tniboict (flying turbine) bv the Russians, is shown 
during a recent fliglit over the USSR Flight Rescateli Institute airfield. 'Ilic nircioft's 
control system is a combination of dcKcctor vanes in the jet engine exhaust and bleed jets 
at tile tips of the mitiiggers which the pilot operates lliiongh the conventional pedals and 
stick [AW Oct. H, p. 26), The bell-shaped engine inlet is located just behind the pilot. 

I he apparrmt size .and weight of the aircraft and its enclosed pilot’s position would indicate 
that the Turbotefs powciplant has a comfortably high thrust to weight ratio. ' Principal 
credit for the design is given to Prof. Matveyev and engineers identified onlv as Rafaelvants, 
Kavashnin and Lapshin. ’I'esl Pilnl First Class Ynri Cariiacv made the first flight 


"It is wily giiud for niiivs destruction." 
Burke noted. "It is onlv iiscfvii if it 
carries tremendous warlioads. You have 
to know where tlic target is. .\Ithnugli 
it is trciiiendously useful for a general 
war ... or as a deterrent for the start- 
ing of such a war. it will not do am 
good in any nlher situation, . , . F.ven in 
a general w-ar il will have limitations." 
Burke coniplaincd that Naw iias a rc- 
(|uirement for 18 attack carriers but 
now has only 15. "Polaris will do some 
of tilt things in a general war that a 
catiicT can do. hut not many of them." 
he added, 

Ilic second Nav y report, on the otlitr 
hand, declares: 

" Fhe modern submarine, with gre.itlv 
increased underwater speed and endnr 
anee, has magnified the anti-submarine 
problem many times. The mo.st effec- 
tive and economical methixi of defeat 
ing the submarines is to destroy their 
home bases, tenders and buildiiiE: 
y-.irds. . . . 

"Those deployed prior to the out- 
break of hostilities, plus dispersed units 
not destroyed by strikes at source, will 
constitute a sizalile threat to our con- 
trol of fhe seas. 

This is a most difficult task and with 
present capabilities can he accomplished 
only by attrition. . . . 

"The problem of initial detection is 
the most difficnlt one in anfi-sul>- 
marinc warfare. It is tlic one in which 
we have tire least cnnfidence. The siib- 
niarine is sniimerged and the oceans are 
vast. - . , We believe that the carrier is 
the most effective (anti-submarine) 
weapon system" 

Defense Secrctarv Neil McElrov. 
liowx'itT. was enthusiastic concerning 
the Polaris project. "M'ithiii the last 
month we have had a very hard kuik 
at what might be done to go still faster 
in Polaris," he told the Flnusc .Appro- 
priations Committee. "This has Iseen 
done in consultation with industrial 
siijaplicrs ami in consultation with the 
tochiiieal people.” lie said that lie 
might he in ;i position sliortiv to recoin- 
mend construction of an additional 
three miclcarmosvctcd subs to be 
armed witli Polaris, instead of tlic 
three now proposed. McEliov said 
that the "intcriiiT' Thor and Jupiter 
IRBM missile "will be succeeded rairlv 
promptly by a second generation vvliich 
will be a solid propellant of the general 
type of a laiid-lxised Pnlaris." 

Correction 

Due to a typographical error. .Avi.s 
aiox \\'ei:k on page 25 of its Jan. 15 
issue incorrectly listed the total aimiunl 
of an .Air j'orce contract vvitli Comair 
Division of General Dvnamics Corp. 
for investigating the use of newer 
litaiiiuiii afloy.s at S61.5SS.04-J. Tli 
figure .should have been S1.5SS.044. 
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Douglas MB,] Genie air-to-air missile carrying an atomic warhead is shown in flight configuration with stabilizing fins extended. 

F-1016 Carries Retractable-Finned, Air-to-Air MB-1 Genie 



Genie is shown (above and below) mounted on a McDonnell F-IOIB. Genie’s fins retract so that it may be carried close to the fuselage. 
Missile nose is lowered before firing so that it will be launched in a downward arc and its rocket exhaust will not be sucked into the air- 
craft’s engines, causing a flamcout. Due to its large size the nngiiided (Tenic is carried cstcmally on the Voodoo. Tlic aircraft carries other 
air-to-air missiles such as the Falcon on a rotating door which is scaled off for Genie installation. Plates (above) have been placed on 
the fuselage between the Genie and the engiue air inlet to keep air flow oil the missile from interfering with inlet operation 
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idfncc siippitt vans, lo«fi left; liquid oxyg^ lank, upper the base of «!e missne- Thor ciigiiie is a 165.QOO lb- thmst 

t, and smallet fuel tank at upper right. Nose cone ou Thor Roeketdyne unit. First published pieturcs of the display at 

at portable ladder at right. Thor is raised to launch position Week in ib Dee. 16 issue (p. 32, 33). 

Thor Displayed With Equipment, Warhead 
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Details of the US.\F Douglas Thor intermediate range 
above, taken at a recent firing. Gantry crane has bcei 
Other launching pds arc visible through the scrub ten 
fciini a diHctciit angle, through the rolled back gantry 




Missile, Aircraft Acceleration Asked 


By Ford P^astman 

Wasliiiigton— Weapons now needed 
for U. S. defenses and those requited 
in the future ean be dcscioped and pro- 
duced faster and in greater innnbers. 
iiiilitaiy and industry u itnesscs told tlie 
Senate Preparedness Subeomiiiittce last 
week. 

’I’he subcommittee was told that pro- 
duction of manned bombers and in- 
terceptors, as well as ballistic missiles, 
could be increased to bolster tbe Stra- 
tegic .^it Coinniaiid’s deterrent power 
uhilc space vehicles and other future 
we.iisons arc being dereloped. 

l ire n-itnesses testified tliat at least 
some reorgaiii^.ition of the U-S. de- 
fense cstablisimicnt is needed in order 
to “get flic job done." 

Sen. Lvndon Johnson (D.-'l’cx.) sub- 
committee chairman, listed 11 criti- 
cisms of the present defense structure 
nliicli, lie said, the witnesses blamed 
for tire U. S. lag. I liey arc: 

• Too many committees. 

• Too many study groups. 

• Too ninny layers of lUithority. 

• Too many changes in progtimis. 

• Too little discretion allowed industrv 
and military contracting officers out- 
side Washington. 

• Lack of funds. 

• Overtime restrictions imposed upon 
manufacturers- 

• I5clays in budget procedure. 

• I'oo complex and disorganized organ- 
izations within the Pentagon itself. 

• Confusion as to priorities on we.ipoirs 
systems. 

• Unwillingness to accept and to act 
on the facts of Soviet military strength. 


Gen, Nathan I', Twining, cliairniim 
of the Joint Chiefs of Staff, however, 
told the subcommittee llial, "W'c arc 
not at the disaster point now and by 
increasing our effort on sound programs 
which hast been dcsclopcd oscr the 
j’ears we can protect the future." 
Twining Testifies 

Gen. 1 wining said production fig- 
ures of the .Northrop Snark, the inter- 
continental ballistic missile and Con- 
sair's B-?3 supersonic bomber are good 
and that a decision to inctcasc the 
number of Boeing B-52 bomittts is 
under consideration, although there is 
no new money for tliis in tlie l’'iscal 
1959 budget requests- 

Under questioning bv subTOimnittce 
members, Gcii. Twining testified tliat 
there Itad been no acceleration in B-52 
or KC-155 jet tanker production since 
Sputnik and tliat priority of funding 
had forced a cutNicfc in Snark produc- 
tion earlier. 

lie said the Air h'orec had wanted ad- 
ditional funds for more B-52s, KC-1J5S 
and B-58s as well as an increase in 
IRBM's and ICBM’s. 

Industry Representatives 

Industry represciitafivcs criticized 
the red tape imolicd in the production 
of weapons and said far mote can be 
done now at rclatiicK low cost than 
what is ptcscntlv authorized. Tliev in- 
cluded: 

• Thomas G. Lanphict, Jr., vice presi- 
dent of Convair Diiision, General Dv- 
namics Corp. Lanphict charged thk 
production of comentional bombers, 
which will still be needed for vears to 


come, is being neglected because of 
''oiCT-optimi.un" about reliability of 
ballistic missiles. 

"Manned fightcre and bombers and 
missiles associated with out defense to- 
day," he said, "arc suffering for atten- 
tion as the more glamorous ballistic 
missiles of tomorrow cnjoi popular 
emphasis in the budget now being con- 
sidered." 

Lanphier told tlie subcommittee tliat 



DONALD W. DOUGLAS, SR. 


Comair could produce manv mote 
we.i|)ims than it is now being asked to 
deliver and, in most instances, deliver 
them sooner. lie added that tlie only 
acceleration of Conv-jit programs since 
Sputnik lias been in the .\tlas inter- 
continental ballistic missile and that 
the rate of increase here is far less than 
Cnmair’s capabilities. 

• Knifft Ehrickc, Com-ait’s chief 
planner for space and satellite develop- 
ment. Ehricke told the committee that 
existing rockets should be used to put 
,1 considerably heavier satellite Ilian 
Sputnik II into orbit and to launch a 
manned satellite. Nuclear rockets, he 
said, could be used to land on the bloon 
and put reconnaissance vehicles onto 
Mars and \'ciius. 

• William M. Allen, Boeing .Airplane 
Co. president. .Allen said Boeing could 

E roducc mote defense weapons at a 
istcr rate than noiv authorized. These 
include; 

KC-155— near capacity at present 
time but could be accelerated. 

Boniarc ground to ait missile— could 
produce mote and faster. 

B-52 bombets-phase out has begun, 
and Boeing could be producing sub- 
stantially more. 

Allen also said he felt the present 
national income is insufficient to meet 
the increased spending necessary to 
preserve peace and that the countrv 
should expect an increase in taxes. 

• Donald W. Douglas. St„ Douglas 
Aircraft Co. board chairman. Douglas 
told the subcommittee he felt the Nike 
Zeus anti-missile warranted a go-ahead 
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iiearlv two itats ago that, hut so far 
unh a small fraction of the ucccssiiry 
funds has liceii made available. .As for 
the Thor intermediate ballistic missile. 
Douglas said production could be ac- 
celerated to almost any degree wliich 
miglit lie ncccssarv. 

• Donald \V. Douglas, Jr., Douglas 
president, told tlie subcommittee U S. 
airlift cajjacities are wholly imidcqimte. 
Ilc said thea' is a four-billion ton-mile 
deficit now and that, in the event of ;m 
emtrgciicv. it would lie even greater. 

• Rov T. Hurley, Ciirtiss-S\ 'right Corp. 
president vind board chairman. Iliirlcv 
charged tliat the U S. is spending 
immtw “for wliicli we arc getting too 
littlc. too late so far as defense is con- 
cerned." He said tlie .Air horco is still 
buiing equipment that ii-.is considered 
obsolete by Russian standards three 
ve-ars ago. Ilnrlcv said he w-as told at 
ail .Air I'orce meeting three vears ago 
that all but two ty|>cs of |>(nvcr |jlants 
being purchased and built in the U. S. 
were oteoletc hi Russian standards. 

" I'o date." lie said, "all procurement 
lias been direetexi toward vvliat was then 
stated to be obsolete, and no procure- 
ment lias been initiated for the two 
tvpcs considered superior.” 

• AA'liitlev C. Collins, Northrop .Air- 
craft president, told the subcommittex: 
that if the Snark subsonic guided mis- 
sile had been ordered into production 
111 1955 the U. S. would have a weapon 
in inventorv which the present Russian 
Defense system could not stop. 

• J. II, Kindclbc^cr, board chairniaii 
of North American .Aviation, testified 
that it will be several yt-.irs before the 
U-S. has a complctclv reliable ntissile. 
He said it takes from two to three 
vears to get the "bugs" out of an air- 
plane, but that, because of their short 
flight time, it will take niucli longer 
to prove out missiles. 

Kiiidclbtrget said new fuels being 
developed, such as fluorine fuels now- 
being tested bv North .American’s 
Rocketdvne Division, will permit the 
use of smaller rocket engines and sub- 
stantially improve the tlirust/vveight 
ratio. Tbe North American board cliair- 
inaii also predicted that manned bomb- 
ers and interceptors will still Ik in use 
by 1970. 

Rocket Fi nil Plans 
Gas Company Alliance 

Grand Central Rocket Co., recently 
mentioned as a promising candidate 
for a corporate alliance (.AW Jan. 20, 
p. 3-1), appears beaded that way, 

Cauglit in a survival squeeze Ik- 
fvvecn big competitors tliat keep getting 
bigger. Grand Central will cede a ma- 
joritv Interest to Tennessee Gas Trans- 
mission Co. of Houston in exchange 
for 60.000 shares of the latter's 5% 


Atlas Integral Propellant Tank 

Integral proiHilIant tank, rcpresciiliiig about 90% of the Conv-air .Atlas iiitercontincnbi 
ballislic missile coiifiguralioii, is shown for first time in lest tower at Ft. Loma, Calif. 


cumulative convertible second pic- 
[etred stock, accoidiiig to .i letter of 
intent signed last week by Tennessee 
Gas ■I'ninsmission. 

But tlie real significance of this con- 
solidation, said Grand Central Presi- 
dent C. E. Bartley, is that the enormous 
rcsoura-s of 'I'enncssee Gas Transmis- 
sion will put Grand Central into the 
front line of major prodneers of solid 


propellants and solid rocket motors. 

Grand Central wanted the merger 
because of the growing emphasis on 
big solid rockets and tlic large re- 
sources needed to produce them. To 
get govcinmcnt contracts, a potential 
producer ciften luis to proie that lie 
lias the financial whcrcwitli.il to see 
him tlirougli. 

Grand Central believes that its 
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merger witli I'cimossoc Gas Trans- 
mission Co. will prosidf this, as well 
as the means to get some already 
planned expansion under n-ay, 

'Ilic scheduled alliance is not ex- 
pected to make any change in Grand 
Central’s basic philosopliv (AW Dec. 
25^. ?7). 

The companv plans to remain essen- 
tially a inamifactiircr of solid rocket 


Washington— Congressional concern 
over the status of U. S. science and 
technology and its determination to do 
'omething about it was demonstrated 
on three front.s last week; 

• Two top scientists gaic qualified ap- 
proval to the proposal of Rep. William 
D.iw;son (D.-lll.) to establish a S200 
million Scientific Research Rescrs’c 
I'und that could be used to finance liigb 
priority projects without tlic dclaving 
procesMS of budgetary red tape (AW 
Jan. 20. p. 25). Tlie scientists were Dr. 
■Mail T. Waterman, director of tlie Na- 
tional Science Foundation, and Dr. 
Deties \V. Bronk. president of the Na- 
tional Academy of Sciences and chair- 
man of the National Science Board. 
Dassson is cliairmaii of the llmise Gos-- 
crnmcnt Operations Committee which 
has jiirisdiction over the organization of 
federal departments and agencies- 

• Sen. Jolin McClellan (D.-Ark.). chair- 


uigines and dots not cx|x;ct to go into 
airframes, guidance or systems manage- 
ment operation. 

'I'cnncssce Gas Ttansmissioii Co.’s 
lole, as presentlv eiisisioncd, ssill be 
to provide money and not facilities. It 
is possible, however, that tlic companv 
will get into basic fuel research at some 
future time, since it already has the 
necessary o^anization and equipment. 


man of tlic counterpart Senate Govern- 
ment Opc-rations Committee, and Sen. 
Hilbert lliiinphrey. chairman of its 
Subcommittee on Government Reor- 
g.inization, introduced legislation eshab- 
hshing a Department of Science and 
Technology for the centralization and 
coordination of civilian science func- 
tions. As drafted, tlie bill would transfer 
to Hie new department the present func- 
tions of National Science Foundation, 
the Patent Office, several branches of 
the Commerce Department, tlic Na- 
tional Bureau of Standards and the 
Atomic Energy Commission. The spon- 
sors, however, emphasized that the 
legislation is simply a "veliicle" for 
hearings, at vvhicti time inclusion of 
tlic National Advisory Committee for 
Aeronautics in the new department will 
be considered. 

• TTirce science leaders aided the House 
Subcommittee on Information in its 


bid to case scuiriti' regulations wliicli 
it says curbs the flow of scientific infor- 
mation among scientists and to pro- 
mote a comprehensive system of trans- 
lation. indexing and abstraction of 
teclmical material. The scientists were 
Dr. Lloyd V. Berkner. president of As- 
sociated Universities and vice president 
of the International Coordinating Ciini- 
niittee for the International Gcophvsi- 
cal Year: Dt. Donald J. lliiglies. senior 
pliysicist at Bronkhaven National Lab- 
oratories vvlio rcccntlv completed a 
montli's lecture tour in Russia and the 
satellite countries, and Dr. W'allacc R. 
Btodc. president of the .^inericiii .^ssl1. 
for the .Advancement of Science, and 
new science adviser to Sccrctan’ of Slate 
John I’oster llullcs (.AW Jan. 20. p. 25). 

Berkner recommeiidcd-and Erode 
subsequently endorsed the ptoposaJ— 
that a small area of information which 
sliouid have seaet classification he es- 
tablished and that all ntlier information, 
now under various sliadcs of classifica- 
tion. be released. Berkner urged the 
appointment of a special commission 
witli representation from tlic legal, aca- 
demic. business and scientific profes- 
sions to determine the small area of 
information that should be classified. 
Business Representation 

He stressed tliat business should be 
represented because he said, the value 
of wliat commercial firms might accom- 
plish from the release of new informa- 
tion should be weighed against the 
advantage of keeping such information 
under lock and key. He added that the 
present over-classification defeats its 
purpose because it tends to devalue tlic 
rigid clas.sification which sliould be 
maintained "on .some secrets which 
sliould be kept in the national interest." 

tc-sted tlic present requirement of sep- 
arate securitv clearance bv different gov- 
omnicnt agencies. Hughes, a iiu(^c.ir 
pliysicist witli the .Atomic Energy Com- 
mission securitv clearance, pointed out 
tliat lie had been handicapped in per- 
forming special technical tasks for the 
Air Force because lie was denied in- 
formation as to tlic objective of tlic 
tasks and could not discuss the projects 
with Iris colleagues wlin did have US.Al'' 
clearauce. "Multiple security clearances 
ate not onlv a nuisance, but bv mete 
duplication have been known to result 
in conflicting determinations.” Brode 

The three scientists also called for 
prompt establishment of a centralized 
system for translating, abstracting and 
indexing tcclinica! information— a coun- 
terpart to the Soviet Institute of Scien- 
tific Information founded in 1955. 
Hughes reported that, after .1 first-hantl 
inspection of tlic Soviet institute, tliat 
it is "doing a tremendous job." Hughes 
said tliat there is still an approximately 



Scientists Bacii Research Bill; 
Say Security Curbs Progress 
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tcii-niontli lag between the original pub- 
lication of technical information and its 
wide dissemination in abstracted form 
in Russia, but that this lag is continually 

'Secrecy' Overworked 

Highlighting tlic impoctance and gi- 
gantic setipe of a jiroject to establish a 
centralized scientific inforniatioii clear- 
ing liousc. Brode noted tliat "with aliout 
lialf a million scientific articles piih- 
lishcd this year, it is just liumanly im- 
possible for a single intellect to cope 
with tills amount of information." 

Under the present confusion, Berk- 
ner rc|Jortcd tliat one Russian tech- 
nical article was translated by seven 
different U-S. ;igencics and then 
stamped "secret." Berkner. noting tliat 
Russia this vear is spending Sd.5 billion 
on research and development, said that 
"with tliis effort, it is obvious there sliall 
be a vast amount of technical informa- 
tion wliiclr could be translated and dis- 
senrinated for the licnefit of U. S- scicn- 

Ru.ssia lias said it will have .in eiec- 
tronic machine for tlic inecliairica! trans- 
lation of scientific articles by the fall 
of tills year, but Berkner put tlie de- 
velo])iiient of mechanical translation "in 
the fat future" because of tlie varying 
modes of expression in different lan- 
guages. 

Berkner also criticized the relatively 
small amount of research work now be- 
ing conducted in U.S. universities on 
solid rocket fuels. He reported that 
Japan is emphasizing tins area of re- 
search but tliat the Japiinese teclinical 
findings arc not being made available in 
the U.S. simply because of the me- 
chanical problem of translation and dis- 
semination. 

What Is Needed 

Recommendations by Berkner, which 
he said "would yield benefits far in 
exce.ss of the costs involved.” included: 

• “Immediate support flirougli the Na- 
tional Science Foundation of scientific 
journals and specializ.cd publications to 
permit and encourage prompt and full 
scale publication in our language of 
scientific literature and provide for its 
:idc(iuate abstracting. 

• Provision for encouragement and fi- 
nancing of goveriinicnt research pa- 
pers ill recognized scientific journals, 
discouraging uimcccssatv use of the 
"government report" of scientific te- 

• "Support for international .ictivities 
in pubheatiem of iiitcruationnl scientific 
svmposia and standards, and of the in- 
ternational effort to improve publica- 
tion of abstract journals; 

• "Subsidy of an adequate effort of 
translation of non-English scientific pa- 
pers. unification of translations spon- 
sored by the several agencies, and 


prompt piiblic.ition iu loutnals tegulatlv 
accessioned by the libraries. 

• "Immediate initiation of substantial 
and continuing research on procedures 
of subject-classification, indexing, and 
retrieval, looking to adequate means of 
providing to U.S. .ind other western 
scientists full access to the scientific lit- 
erature of the world." 

Next Generation Seen 
As Missile Race Key 

New York-Present generation of 
United States ballistics missiles can be 
comi»tcd to the Model T, according to 
Major General Bernard .A. Sclirievcr, 
liead of the Air I'brce ballistic missile 
program. 

It is also a lost generation, the gen- 
eral said. If tills country Is to catch 
up with or surpass the Soviet Union in 
the field of ballistic missiles, it will have 
to look to the next generation of mis- 
siles. And the time to make decisions 
to design, develop and produce this next 
generation of weapons is mm . Tlic .Air 
Force, lie noted, already has a good 
idea of what the second generation w ill 
look like. 

Tliis means. General Sclirievcr said 
in a speech before the Economic Club 
of New A'ork last week, that 196S has 
to be as teal in our thinking as 1958. It 
means that the .Air Force must con- 
tinue to take the calculated risk of plan- 
ning, programming and spending funds, 
concurrently, on research, development, 


Israel lo Gel Vaulours 

Paris— Fiench goveiniiieiit is quietly 
preparing to turn over a portion of ih 
twin-jet Vautoiir jet bombers to Israel. 

No official aimoimceineiit is expected 
to be made of tlic transfer. Israeli pilots 
already are being trained on the N'autuur 

tlic first French N'aiittim sqnadion is 
based. French Air Ministry has about 
150 %'aiitours on older of which repott- 


cdlv 55 have been delivered. 



,All-A\'eatlici Fighter Squadron. 


testing, production, inanpuvvct training 
and liasc eunstruction. 

This unicpic iiiimagcment concept of 
concurrency which penadcs the Air 
Force ballistic missile priigram, he said, 
has been perhaps undulv overlooked 
but cannot be overemphasized- The 
value of this concept is dramatic.illv il- 
lustrated by the case of the Thor mis 
sile. '[ he first Thor rolled off the 
puidiietion line only 1 1 months aftei 
the .Air Force received Defense Dept. 
:i|)prt)val to begin the project. .And, 
Gcu. Sclirievcr said, the .Air Force Bal- 
listic Missile Division has every con- 
fidence that a coniplctclv operational 
Thor squadron will be ready for over- 
seas deployment by December, 1938, 
56 months after start of the project 

llie same calculated risk must be 
taken in all major development pto- 
grains if tlic U. S. is to regain its tech- 
nological lead. Ihe United States to- 
dav has tlic liasic propulsion aipacity 
to put a manned artificial satellite in 
orbit around the Eartlu and. said Gen. 
Sclirievcr. there is no reason wliv the 
Russians should beat us at this. 

-At the same time, he pointed out. 
the U.S. will have to keep on refining 
and improving its present, compata- 
tivclv primirivc ballistic missiles. They 
will have to be produced at less cost 
and will Ivavc to be made more accurate, 
more reliable, and less complicated. In- 
itiallv. the ballistic missiles can be ex- 
pected to lilt the target onlv about 30% 
of tlic time. But the general estimated 
that cventuallv this accuracy will run 
70-90%. Improvements in all subsys- 
tems siicli as guidance, warheads and 
nose cones are under development. 

Looking into the future of ballistic 
missiles, Gen. Scliriever siivv reductions 
in size, greater accunicv. solid propel- 
lants. storable liquid propellants, and 
tlicrmonuclear engines. Tlic tlicrmomi- 
clear rocket, he said, is definitely farther 
avvav than the otliers, "but the program 
.vlioiiU! be pushed hard." 

Martin YP6M Begins 
Flight Test Program 

Middle River, Md.-h'Ught test pro- 
gram oil Martin’s P6M jet seaplane 
vv-a.v resumed last week with tlic first 
flight on the YP6M. 

Program was delayed tor over a year 
following the crashes of tlie first two 
\'P6M ptototv])cs- Second prototype 
crashed on Nov. 9. 1956. 

YP6M incorporates a redesign of the 
tail asscniblv's livdtauUc system. Mal- 
functions in the tail system were 
hlameei for tlic two prototyw crasiies. 

l.ast week's flight of tlic Chesapeake 
Bav area lasted for almost two hours 
and followed several weeks of taxi 
tests. Pilot was George A. Rodney. 
Martin’s chief experimental test pilot. 
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Turbojet May Serve as ICBM Booster 


Cincinnati, Oliio— Rccov-cnible turbo- 
|ct-po«'crcd first stage boosters for 
ballistic missiles and orbital rockets have 
been proposed by General Klectric Co. 
to make current svstems more econom- 
ical. 

Turbojet engines specified in the 
]sroposal would hare about 25.000 lb. 
trust without afterburning and operate 
to Macb -1 and Iwtter. General Klectric 
indicates they arc the next logical step 
in tnrhojet deselopinent after engines 
such as the J79- 
Main Design Criteria 

Hie eonipanv believes thev will be 
no more difficult to develop than pres- 
ent-day engines and that the necessarv 
liigh temperature components can be 
built- 

As the engines would not be rei|uircd 
to cruise, the main design criteria would 
be to proshde optinnnn o|3eration in 
the regioir around Mach 2 where engine 
performance is cspccialh' sensitive to 
inlet and exhaust nozzle adjustment and 
leliicle drag is usually the highest. 
Good acceleration throueli this speed 
range is necessary if fuel Toad and total 
srstem weight are to be kept low. After 
a speed of Mach 2 or so is reached, 
the compressor and turbine would be 


bypassed and the engine would operate 

Tlic t’chiclc configurations shown 
here have been suggested bv Gcneml 
Klectric only to iluistratc its concept 
and in the course of a development 
program the arrangemenf probabh- 
would change. Prcliininarv design 
studies hat e shown, however, that the 
weight of the turbojet booster for the 
first stage is estimated to be 50% of 



takeoff weight. First stage fuel weight 
would be 10 to 1 5% of takeoff weight. 

'Oie Russians also arc believed to be 
considering air-breathing engines as a 
stage in large rocket systems so tliat 

E art of the oxidizer load can lie replaced 
y oxygen in the atmtrsphetc. Russian 
ideas, however, evidently tend to use 
of second stage ramjets which arc 
boosted quickly to speed bv a first stage 
of solid fuel rockets. Rceoven' and quick 
re-use of sucli equipment would seem 
difficult. 

Primary Advantage 

One primary adv.intage of the Gen- 
eral Electric air-breathing boost system 
is that they can be flown bv tliem- 
sclvcs. Tlicy would not requite trans- 
portation or ground handling equip- 
ment. greatly facilitating missile dis- 

Along with the company suggestion 
for air-breathing boost for more 
economical missile systems, the .\fach -t 
turbojet i.s t>cing pushed for manned 
aircraft. Turbojet experts are agreed 
that useful operation of this power- 
plant can be extended to Mach 4 and 
better, and that the versatilih- of future 
manned aircraft will suffer greatlv if 
this engine is not developed. 
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Radio Technique Tracked Sputnik 
During Final Disintegration Period 


Columbus— Technique developed to 
count meteor trails tracked Sputnik 1 
{kiting its two week period of disinte- 
gration until the fall of the last frag 
ment. according to scientists of Ohio 
State University’s Radio Observatory 

From the time that its 20 and 40 
me. transmitters failed, Sputnik I was 
tracked by detection of signals trans- 
mitted on 20 me. bv WW'V. National 
Bureau of Standards station near ^Vash- 
ington, that were reflected from the 
ionization cukinin generated as the 
satellite sped tlitough the relatively thin 
upper atmosphere. 

1 he observatory has tracked both 
Sputniks 1 and II by reaption of their 
telemetered transmissions, and is con- 
tinuing to follow Sputnik II with the 
reflection technique, under direction of 
Prof. John D. Kraus. Tlit tcflcction 
lechiiiquc originallv was developed for 
counting meteor trails by Piof. L. S. 
Wylie and II. T. Castillo of Witten- 
licrg College. 

Sputnik Timetable 

Toward the end of December the 
average height of Sputnik Ts orbit was 
about ISO mi,, with perigee about 150 
mi. and apogee about 250 mi. During 
this time its period of revolution began 
to diminish rapidly, about 25 sec. a day, 
and tliree targets vvctc detected in place 
of one. The timclahlc after that was: 

• Jan. 4. Two of tlic three fragments 
showed signs of further breakup. ’Time 
between passage of the first and last 
fragments was englit minutes. Tliis is 
the date given by the Soviet news 
agency Tass for the fall of the satellite. 

• fan. 6. At least ciglil fragnicnls were 
detected in orbit. 'Time between first 
and last fragments was 50 min. 

• Jan. 7. Seven fragments detected. 

• Jan. 8. hour fragments detected. 

• )an. 9. One fragment detected. 

• Jan. 10. No signals observed. 

Shortly after Sputnik I w-as launched. 

the observatory assembled a simple ra- 
dio telescope for tracking the telemetry 
signals on 20 and 40 me. It consisted 
of two dipole antennas set up about 
350 ft. apart on an east-west line. Tlic 
resulting pattern was a scries of fan 
shaped lobes running north and south. 

In tlic vertical plane the two anten- 
nas added in phase to give a niaxiimini, 
with other maxima at intervals of 6 deg. 
in both directions. In addition to use of 
interferometer techniques, the satellite 
altitude was obtained from time of pas- 
sage from one niaxiniuni to another and 
file period of revolution. 

An unusual effect was noticed as the 


satellite approached, The signals faded 
rapidly and became very unsteadv until 
it reached a position where the angle 
between the line of sight and tlie orbit 
was approximately 60 deg. Whereupon 
the signals hccame smooth and steady. 

One hypothesis is that the satellite 
swept up ionized particles in front of it 
or ionized air molecules by collision. 
Reflection Method 

Basic limitation of the reflection 
technique i.s that it operates only during 
hours when the 20 me. WWV signal is 
not being reflected by the ionosphere 
to a significant extent. As the ionosphere 
rises in altitude at night, the electron 
density becomes lower with a conse- 
quent lovvcting of the upper reflected 
frequency limit. 

'Die strong tcflcction from meteor 
ionization trails lasts for 2 or 3 SCC. and 
the even stronger returns from satellite 
ionization trails last from 1 to 2 inin.. 
w'hicli suggests a higli cliargc density. 

.At 5:55 A.M. on Jan. 4 the pilot of a 
Navy R5D, Maiiiie Capt. Donald Par- 
rill. was awaiting takeoff instructions 
at Columbus .Airport when he saw "a 
yellowish to orange-red object" that 
was very bright and traveling at great 
speed. It was also seen by another Ma- 
rine officer and a Navy technician ac- 
companying liiin. 

The object was in sight for 10-15 sec. 


Translation Plan 

AVashington— Commerce Department 
last week announced plans for the cstab. 
lisliincnt of a {oteign technical infor- 

nte translations of available Soviet ‘ teeb- 
nical literature. 

by U. S. ^scientists (see page’’?-!), Is 
scheduled to "piibliclv distribute" ap- 
proximately 50.000 abstracts and 10.000 
complete traiiSlab'ons aiimiallv. including 
articles from “200 ini|wrt:int Russian sci- 
entific foumab." 


doting which he called the tower opera- 
tor who saw it and entered it in his log. 
Ihcy noted that it appeared to turn a 
darker red color as it receded. Tlic time 
of sighting was latct found to clieck 
with that of Sputnik Ts passage. 

Because aluiniiiuiii does not become 
incandescent upon lieating, the object 
was not patt of the satellite’s outer 
shell or simply was reflecting sunlight. 
It could, however, have been a frag- 
ment of the interior structure. 

Once a satellite has been holed by a 
nictcoritc or the skin punctured bv 
aerodynamic heating, it will disintegrate 
fairly rapidly because of the "dumb- 
bell effect." 'This stutes that if a dumb- 
bell-shaped object that is traveling 
broadside is subjected to aerodynamic 
lieating tlie large areas will withstand 
hciiting better because they will be bet- 
ter able to conduct it awav. llic small 
joining piece will disintegrate first 1«- 
causc of its restricted conduction path. 



Fairchild VTOL Design 

ArtisTs concept of an Army VTOL research aircraft now being developed bv Fairchild. 
Designated the M-224-I, the plane nebieves maxinniiii lift bv means of a vectored slip- 
stream. Initial flights ace scheduled to take place late in 1958.' 
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AIR TRANSPORT 


Airlines Prod Board for Higher Fares 


Carriers begin new drive for increase in rales; 
American asks 15% boost, an end lo CAB hearings. 


By 1,. L. Doty 

Wasliington— Sc]iciliil«i airlines last 
week reiK'w'td their tirirc for Iiiglicr 
rc\enues with ii flurry of requests for 
fare increases, cacli sarying in scope but 
.ill designed to arrest what one airline 
terniccl tlic ''alarming deterioration" of 
the industry's financial condition. 

In an unprecedented action. Ameri- 
e.m .Airlines coupled its request to the 
Civil Aeronautics Board for a 1 5% fare 
iiicre.isc "at the earliest possible dale" 
with a motion urging that hearings in 
tiic ciirrcnt passenger fare imestigation 
lie hroiight to a halt when the present 
session on rates of retnni is completed. 
I he rate of return phase is the first of 
three comprising the investigation 
which is now in its ninth week and is 
expected to coutinne through to ciirlv 
1959. 

In another unexpected move, I'rans 
World Airlines called for a complete 
overhaul of the fare structure by estab- 
lishing basic pcr-mile first-class and 
coach rates, laite last week. Capital 
indicated it intends to file a similar 
tariff. At least three other trunklines 
w ere expected to ask for 121% increases 
with varying conditions. 

Why the Rush 

The sudden tush of tariff filings was 
sparked by an earlier petition to the 
board from Continental -Air Lines ask- 
ing for a 1 5% fare increase cffecti'C 
!'cb- 1 and continuing until >0 dins 
.'ftcr the Board's decision in the General 
i’asscnger Kate Inscsfigalion (.AW Jan. 
20. p. -17). TWA wants its fare adjust- 
ment to be effective Mar. 1, .American 
stated it would file for an inaease at 
"the earliest possible date.” 

American's two-pronged action and 
I'W.A's plan for a revised fare structure 
underscore industrv-widc impatience 
with the slow progress of the fare in- 
sestigation and the grim outlook most 
airlines see for immediate relief from the 
current profit squeeze (AA\' Dec. 20, 
p. 29). The actions, however, reveal 
sharp sarianccs in opinion among tire 
individual carriers as to just what is the 
best method of soh ing the fare problcm. 

Airlines will stand behind any fare 
increase, but it is unlikclv that either 
Ameriem's nrotion for an end of the 
case or 'fWA's fare realignment pro- 
[josa! will dnus' undivided industry sup- 


port. Prhatelv. a number of airline 
officials fear that both carriers hiisc been 
too drastic in their moves fur corrccti'c 
action at this stage trf the ins estigation. 
I'bey fcir the proposals may disert and 
delay the General Passenger Fare Tn- 
s cstigation just as the request for a 6% 
faro increase last ycur and the resultant 
suspended fare investigation sidetracked 
the general fare case for six months. 
Risk to Board 

•According to one airline official, the 
Board will be unable to cut its investiga- 
tinn short w ithout running the risk of a 
cungressional inquiry, lie pointed out 
that the Board is virtually under manda- 
tory orders from Congress to conduct 
a full-scale investigation of fares before 
making any decision on a fare revision. 

riie present investigation was 
prompted bv pressure exerted in 1956 
by the House .Antitrust Subcommittee 
during hearings on airline activities. 
At that time, one subcommittee nvem- 
ber called earlier failure of the Board 
to look closely into airline fares a ‘'scan- 
dalous abdication of responsibility." 

Some airlines, however, feel that the 
first phase of the investigation— the rate 
of return phase— has detailed the need 
for a fare increase well enough to sene 
as a sound ba.sis for a Board decision. 
The introdnctiuii r)f financiers, bankers 
and investment brokers as witnesses, 
thev add. has provided the Board with 
an uiiprcceclented volume of material 
to support the airlines’ case. 

The second phase of the investigation 
will cover the Carriers’ forecast during 
the next five years tjf equipment needs 
and financial requirements. 

Advocates of the .American proposal 
say this luis been accomplished in large 
during the first phase. 

Tliird phase of the investigation has 
been labeled "all other" and will cover 
facts not handled during the first two 
phases including "elasticity of traffic 
demand." 

Specifically. .American has filed a 
motion asking the Board to take three 
steps toward expediting the fare case; 

• Instnict the CaB staff and the exam- 
iner hearing the case to take ev erv pos- 
sible step towards bringing the hearing 
to an end within one month after the 
close of the rate of return session. 

• Direct that the case then be certified 
directly to the Board for final decision, 


• Direct that briefs ate filed with the 
Board bv all parties w ithin two months 
after the close of the hearing and that 
the case be set for argument immedi- 
ately thereafter. 

American said that such action would 
allow the case to be conclndcd bv .May- 
or June of this year. 'I he investigation 
was first begun in May. 1956. 

21ie airline pointed out that the 
Board line! issued a deeisiun and 0|3iniim 
in the Air Frciglit Rate Case "within 
little more than six months after the 
case had been instituted despite the fact 
that that was the Board's first c.xix;ri- 
cncc with a full-scale rate case. . . .” 

If pointed to the volume of exhibit 
material, written testimonv and cross- 
examination produced in the rate of 
return phase of the investigation and 
said, "The question of allowable or 
needed earnings for a regulated enter- 
prise probably has never received such 

•American emphasized that the 
Board's staff has had possession of 
much of the exhibit material since 
February. 1957, and added: 

"There is not the slightest excuse 
for nut having tiglitlv organized and 
preci.se cross-examination, strictly con- 
fined to the single purpose of disclo- 
sures of relevant and material facts.” 
'Voluminous Information' 

Admitting to a possible diffctcncc of 
opinion between the carriers and staff 
lucmbcrs on certain issues. .Aiiicticaii 
said "the basic facts upon vvhicli judg- 
ment must be applied in the resnliition 
of these issues arc not scriouslv in dis- 

.Aincticaii also answered airlines who 
fear the renewed request for a fare in- 
crc.ise might result in another sus- 
pended fate case by stating: 

"'riie Board is not required to sus- 
pend the tariff increase, which .Ameri- 
can will file, and it is urged not to do 
so. .As a result of the data filed in this 
investigation since the decision in the 
suspended passenger fare case last 
August the Board has voluminous in- 
fonnation on the industn-’s economic 
condition and on the alarming deterio- 
ration in it.s financial standing and 
hence is cxtcnsivelv informed on the 
carriers’ needs for increased fares.” 
TAVA's petition for equalization of 
fares called for a basic first-class fare of 
6.7 cents per passenger-mile and a 
touri.st fare of 4.7 cenl.s. According lo 
Warren Lee Pierson, T\\'A chairman 
and acting president, the new TW.A 
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tariff would provide pirssenger revenues 
increases for all airlines ranging from 
P.6% to S.5%. For TWA, the increase 
would he 5,9%, Pierson said. 

In emphasizing the present inequal- 
ity of fates in the overall airline fate’ 
structure', Pierson said tliat the first- 
class passenger flying the 1.100 mile 
route between New A'ork and Miami 
pays seven caits pet mile compared 
to the NT-vv York-Minncapolis passen- 
ger who pays six cents per mile for 
1.020 miles. 

Pierson said the revised fate pattern 
would result in decreases on about i2% 
of 'I'W'.A’.s domestic trips while the 
balance of the carrier's operations 
would undergo a fate inctca.se. TW.A 
emphasized that the present filing is 
unrelated to the present general fare 

In t^c past, several suggestions have 
het-n offered for revising me fare striic- 
hirc. At one time, Delta Air Lines 


proposed tliat each fare be roniicled out 
upward to an even dollar figure as a 
means of reducing accounting and 
auditing costs as well as sinqjlifving 
fare presentation to the traveling pub- 

Althoiigh the proposal was rejected 
by the Board. BranifI is considering 
filing a request for a 124% increase 
romidcd-ont to the next liighest half- 
dollar. Sliarpest inequities in the basic 
fare structure exist on the non-competi- 
tivc routes of the lociil senice airlines 
where the Baird nsiuillv grants a fate 
construction that will help offset sub- 
•sidy costs without deterring traffic 
dcm.ind. 

Under the present fare pattern, there 
are no minimum or maximum fates 
and the fare structure is determined 
entirely by the Board's acceptance or 
rejection of tariffs filed vvitli them bv 
the carriers through the .Air Traffic 
Conference of America. 


Bristol 200 Short-Range Jetliner 
Designed to Carry 99 Passengers 


London— Bristol .Aeroplane Co. lias 
released some details of the Bristol 200 
•sliort-range jet airliner, an .aircraft de- 
signed to carry up to 99 passengers over 
ranges between 200 and 1.700 mi. 

A sales and engineering team from 
the newly-formed p-artnership of Bristol 
and Hawker Siddelev Group l.AAA’ Jan. 
1 5, p. 29) now is in tlic United States 
to visit U. S. airlines vvitli detailed op- 
erating analyses of I5ristol 200 ])crform- 
ance on a number of U. S. domestic 

llie short-range jet initially was dc- 
.signecl to specificitions laid down bv 
British Furopean .Airwaivs. 

Extended government talks on 
British European Ainvays' controversial 
contract for a short-range jet airliner 
still were deadlocked last week. 

Final decision had been exmeeted at 
a meeting lictvvecn BE.A Chairiinm 
Lord Douglas, Minister of Suppiv 
-Aubrey Jones and Minister of 'I'rans- 
port and Civil Aviation Harold Wat- 
kinsoii. Only announcement following 
the session, however, stated "some 
progress" h.is been made. 

-A BE.A spokesman said the ministers 
were being "pretty tough" and a de 
Ilavilland spokesman said things were 
looking "somewhat better.” BFA has 
been holding out for the de Ilavilland 
121 while the govcnuiiciit has favored 
the Bristol 200. proposed bv the Bristol- 
Havvkcr Siddelcy partnership. 

.A compromise proposal that Bristol 
join dc Havillaiid in building the 121 
has been rejected by Bristol. .An in- 
formed source said present stumbling- 
block is the question of whether Jo 


Havilland can provide the financial 
strength the government feels is desir- 
able. 'I’he Bristol-Havvkcr Siddelcy 
combination obv iously is much stronger 
in this rcspcct- 

Dcsign of the 600-plus mph, airliner 
jirovidcs three engines mounted on the 
aft fuselage. Center engine of the 
cluster is set at the fin root atop the 
fuselage. The jet pipe for the center 
engine passes through the tail fin. 'Hic 
engine itself, however, is mounted for- 
ward of the vertical stabilizer. Port 
and starboard engines are set sliglitlv 
ahead of the upper engine and well 
above ground level. 

Provision is made for Bristol 
Olympus engines and the manufac- 
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tiiter is prepared to aceominodate tin- 
Rolls-Royce bypa.ss Conway or other 
engines specified by the eustomer. 

The 79 to 99-scat airliner has a 91- 
ft- wing with a 20 deg. sweep at the 
quarter chord line. 

Fuselage length is 121 ft. 6 in. 
Overall height is 28 ft. 2 in. 

It is designed for high-speed crui.sing 
at 25.000 ft. and long-range cruising 
at 26.000 ft. 

A\'ith a design imiximuni gross 
weight of 1 20,000 lb., the airliner will 
carry 21,000 lb. of pavload. 

Bristol says the fundamental design 
consideration has been the exception- 
allv high power-weight ratio which en- 
ables the aircraft to climb at a speed 
only slightly below its cniising speed. 
If also will make possible the use of 
smaller airfields, the compinv savs. 
Takeoff field length is believed to be 
ill the ncighhoriiood of 5.800 ft. 

Ilic Hawker Siddelcy Group has 
disclosed that while the Bristol-Hawker 
sales team is in the U-S-, other Hawker 
Siddelcy executives have arrived in 
New Zealand for sales talks on the 
Armstrong W’hihvortli .AW-650 turbo- 
prop freighter. 

-After talks in Wellington, the team 
will go on to .Australia. 

The Bristol-Ihiwker team in the 
U-S. is led by Dr. A. E. Russell, chief 
engineer of the joint companv set up 
by the two firms for development of 
the new short-range jet airliner. 

'I’he New Zcnhmd jjartv is he.idcxl 
by C. S. Fmcry, sales director of .Ann- 
strong Whitworth. Ten of the new 
freighters arc under construction at the 
firm's Coventry factory but no orders 
have been announced yet. 

Tlic .Armstrong AVhitworth sales 
team will visit South America and the 
Far East after returning from .Australia. 

live A\V'-650 is designed to flv up 
to 2,000 mi. at 200 nipli,, curving a 
payload of 28,000 Ib. It is powered hv 
four RdHs-Rovce Dart F.ngines. 

United's Net Halved; 
Costs, Fares Blamed 

United .Air l.incs' net t-atnings 
dropped 52% last ynir from -a 1956 
total of SiO.541.127. the companv re- 
ported. The 1957 tot.il net of'S4.- 
S65.64S was augnrented bv aircraft 
sales equal after tax to 52.022,655. To- 
gether the 1957 net incomes were 
equivalent to S2.2S jx'r share. 

The 1956 equivalent was S4.57 per 

The carrier’s 1957 revenues were 
7% over the previous vear for a total 
of 5281.946.519. 

United President W. .A. Patterson 
attributed the 1957 earnings decline to 
"the squeeze of further price rises and 
fares held at low levels.” 
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The new "Delta Dart".,. 


Fastest all-weather interceptor ever flown! 


Her Pratt & Whitney J-75 turbojet has been rated 
as the most powerful production engine in the free 
world. And it uses afterburning for extra power. 

Nickel alloy picked for afterburner shell 
Pratt & Whitney picked Nimonic “75”* nickel- 
chromium alloy for the afterburner shell of the J-75. 
This Inco Nickel Alloy provides the strength and 
corrosion resistance needed in this critical high tem- 
perature assembly. Nimonic “75" is also relatively 
easy to fabricate — an important factor in a produc- 


If you’re looking for a special alloy for high tem- 
perature operation, look over the list of Inco Nickel 
Alloys below. Among them are alloys with extra 
creep strength, extra toughness, extra oxidation re- 
sistance — properties that you may need. Inco's 
Mechanical Engineering Section will be happy to 
help you put your finger on the right one. 


Where Inco Nickel Alloys are used in jet aircraft 


Insulating blankats 
Incoloy "T" 




Ball bearing retalnar 


Vaparizer tubas 


ICO Nickel Alloys are marketed un 


Afterburners 


"KB" MONEL • "S" MONEL ■ INCONEL 
INCONEL X' • INCONEL "W’ • IN- 
CONEL "700" • INCOLOf • INCOLOY 'T 


• NIMONIC Alloys 
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Decca to Be E\aluated 
For Helicopter Use 

Bcntlix-Dccc;i low-ftLtjiicnct’ hvpcr- 
holic iiatigation system will be cralu- 
iitixl iis II hclico|7tct ninigjtiou aid to 
tlic New Vnrk area, beginning atouiid 
.'\|)ril. ■■\itwats Modcmiziition Board 
announced last week. Dceca |)ro|HjiKiits 
say Hie system's low-altitude area cover- 
age and extreme accur.icv make it 
idcallv suited for liclicopter operations. 

I'oiir organivations will participate in 
the es-dliiation: 

• New York Ainiays helicopters will 
fiv airborne Decca log— pictorial display 
—on scheduled flights. 

• Pacific Division of Bendix .-\viation 
will funiisli, install and maintain cqiiii>- 

• Airborne Instninicnts Laboratory will 
|iro\ idc engineering assistance and mc.is- 
nre ststcin performance. 

• Bell Ilelicoplci Corp. will install ad- 
\anccd instrumentation in a special Ait- 
n-.ns Modernization Board test heli- 
copter to be flown by AMB pilots in 
cmlnating fcasibilitv of instnnncnt 
flight with Decca system. 

Airwais Modernization Board Chair- 
man E. R. Quesada said selection of 
Bendix-Dccca was made becaiise of its 
immediate amilability and docs not rt|)- 
resent an AMB endorsement o\er other 
hyperbolic systems like Loran-C and 
I rnich Radio ^\'cb. 

Unrealistic Scheduling 
Charged by CAB 

\\'asliington-Six domestic airlines 
were accused bv the Ciiil Aeronautics 
Board’s Office of Compliance last week 
with failing to operate flights in accord- 
ance with publisned schediilc’S. 

In issuii^ the complaints, the com- 
pliance office bypassed the Board’s 
highly cnntrmcrsia! "imrcnlistic sched- 
uling" regulation {.AW Jan. Is. p. -15) 
and turned to section 411 of the Civil 
.Aeronautics Act cosering "unfair and 
deceptive practices.” 1’he airlines in- 
vohed in individual complaints are 
•American, Capital. Delta, National, 
Trans AA'otId and United -Air Lines. 

Ilic complaints charged the carriers 
with "filing and publishing schedules 
which ate not reasonably accurate and 
do not bear a realistic relntiimsbip to 
actiuil pctforimmce thereunder.’’ 

Complaints were based on tests con- 
ducted b\’ the Office of Compliance 
during the months of July. 197b, and 
April. 1957. Tests on American’s 
flights coicred coast-to-coa.st ojjerations 
and disclosed that the percentage of 
flights operated under or on scheduled 
lime ranged from 0.4% to 70.3% in 
)nlv and from 16.6% to 45.3% in 
.April. 


I he unrL'.ilistiL ...vinng regulation, 
which «ent into effect in Septeniher 
and is under attack from the airlines, 
makes it a criminal offense to fail to 
operate flights within 15 minutes of 
published schedules at least 75% of the 
time. 

Capital’s flights were tested over \-ari- 
mis segments of its routes between 
Ctiicago-Miluaukce and U'ashington- 
Norfolk. Completion of flights on 
schedule ranged from no times at all 
on one A'iscount flight during the Juli- 
tests to 42.8% on another flight. In 
April, the range was from 3.4% to 


25.9% on 13 flights I'-rvl. 

Delta’s range tan f 'on 12.9% to 
68-9% for jiilv aii4 fnm 7-6% to 
56,6% ill .April. 

On National’s desigii.ited flights, the 
range was from no time- .n ; 'l iu both 
months to 6.8% in Jiilv and 37.57f in 

TAA'A tTanscoiitinciital fliglits 
cheeked disclosed that on-tiinc opeta 
tions ranged from l-iC; to 2076 in 
July and from 14.2% to 56.6% in Apdl. 
United’s fliglits varied from 26.6% to 
56.6% in Julv and from 34.4% to 
53.5% in April, 


f 



Breguet Transport Touring Americas 


Brcgiict, Trench aircraft mamit-aclnrcr, is attempting to sell the Breguct Dciix-Poiit' 
(double decker) cargo transport in the Americas through a U. S. firm, 'Fri.FTance, lac., 
of Miami. Dcux-I’onts first flew in 1931, can carry a payload of Is.OOO to 46.000 Ik. 
over shigc lengths of 1,200 to 1,500 mi. Ton-mile cost is lepiirtedh less than five cents. 
Aircraft can cam* 135 passengers; empty wciglil is 71.080 lb. .Air Ffaiice owns 12 Dem- 
Pontv |««ered by four Pratt it Whitney R2800-C.A18 engines developing 2,400 h|i. 
each. lAcncli .-Air l''nTCC has ordered 15 additional Dcux-Pimls pemeted b\ Pratt & Wtritner 
K2800-CB17 developing 2.501) Up. each. This version, being offered to .-American buyers, 
has a markid |>erfonnaiicc improvement at altitude. Sales jiricc is $1.55 million without 
radio gear. Time Bregiicl told .Aviation AVix-fc that liis eompaiiv’s agrceiiieiit with the 
I''reiich Air Force is flexible enoiigb to allow liim to offer several positions on the D 
jilaite production lirre to prospective customers. Dciry.Poiits tins visited New York, 
AA'ashington and .Miami, aitd will rlsit Caracas, Bogota, Lima, Bircnos Aires and Rio 
de Janeiro. 
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Now fiying-the new multi-mission Lockheed mMMWSWMK. 

—the answer to the urgent need for a jet utility trainer-transport. 


Designed for a variety of Jet Age military missions, 
the Lockheed JETSTAR is a utility jet transport 
that flies 500-550 mph, at altitudes up to 45,000 
feet for distances of 1,800 statute miles or more. 
Amazingly quiet (due to aft fuselage mounting of 
engine jet pods ) the new JETSTAR will be powered 
with two Wright TJ37 engines— or with four General 
Electric J85’s or Fairchild J83’s. 


The JETSTAR carries a full complement of radio 
and navigation gear and is fully pressurized and air 
conditioned. 

Like all Lockheed planes, the new JETSTAR is 
easy to maintain and economical to operate. And it 
has the inherent stamina to insure optimum utiliza- 
tion and long life— qualities that are more important 
in military aircraft today than ever before. 


liOCKHESD mGans leadership 


GEORGIA DtvisiON, Lockheed Aircraft Corporation, Marietta, Georgia 


BOAC Views Britannia as Money Maker 


By Glenn Garrison 

New York-British Overseas .^rw-ays 
Coq>, belie'es its Bristol Britaniiias will 
hold their own during the first u-.irs of 
turbojet competition, and tiiat the 
turboprop Brit-annias can perform a 
iiscfii! job for the airline for at least 
10 years. 

BOAC began transatlantic Britannia 
sericc last December with a modest 
oncc-wcekly round trip scliediile, is also 
operating a scries of proving flights on 
the route to train crews and feel out 
the performance of the long-range 
Britannia 312 on the Atlantic run. 

Tire Britisli carrier lias been filing 
its inediuin-rangc Britannia 102s in 
scliedulcd .African, Australian and I'ar 
Kastern senicc since last hcbnian-, 
Transatlantic senicc in the 312s will lie 
stepped up this spring as additional 
planes are deliiered. The plane is 
scheduled to sene San Francisco. 
Montreal, Detroit and Chicago tliis 
year in addition to New Yotk, 
Passenger Appeal 

In the fall, Britannia \i-ill take over 
BOAC's first class “Monarch" sen’icc 
now provided in Boeing Stratocruiscis, 

Tlie Britannia has considerable pas- 


senger appeal, a flight on a recent proi’- 
ing run disclosed- It is quiet, smooth 
and eoiirfortable, and generally clips 
about an liour and a half off the fastest 
piston times on the Atlantic. 

Taking off from New York at a gross 
weight of 170,000 lb. with 33 pas- 
sengers and 19 crewmen— 10 more than 
iiomial, for training purposes— the 312 
averaged about 510 kt. of true air speed 
ovCT tlic 3,060 nautical mile course 
for a nonstop time of 8 hr.. 30 min. 
to London. 

Landing Weight 

Landing weight ii-as 126,000 lb. with 
20.460 lb, of kerosene fuel remaining. 
From Gander to London, the flight was 
aided hi- westerly winds up to 100 kt. 

Original flight plan called for high 
speed CTuise at an altitude of 25.000 
ft. witli an estimated flight time of 7 
hr., 35 min., but a starting delay 
changed the wind picture and the flight 
w.is made at altitudes of 19,000 ft., 

23.000 ft,, 25.000 ft. and 27.000 ft. 
The plane can be operated at altitudes 
up to 36,000 ft- 

On the return flight, the 312 stopped 
at Gander for crew training reasons. 
Takeoff weiglit at London was about 

176.000 lb. and the tun was made at 



BRITANNIA 312 on i 
ordered by British Ot 





mi 



a constant altitude of 24,000 ft. under 
high speed cruise procedures. Time 
was 7 hr.. 33 min., just two minutes 
over tlic planned flight time. 

At tlic cruise altitude, tlic plane's 
true air speed built up from 300 kt. to 
533 kt. against headwinds of about 4~ 
kt. 

Long range cruise technique witli 
the Britannia involves step climbs of 
usually 2.000 ft. each as fuel is burned 
off and speed builds up to VNO (maxi- 
mum normal operating speed). At 
24,000 ft- with standard outside air 
temperature, the VNO true air speed 
of the plane is around 540 kt. 

A big differena- in operating the 
turbine-powered Britannia is the mini- 
mum practical altitude of about 20,000 
ft. F'uel consumption jumps shatpli 
at lower altitudes and VNO is lower. 
Between London and New York, with 
100-kt. headwinds at 20,000 ft., a Doug- 
las DC-7C could go down to 10.000 
ft- and employ long-range cruise against 
perhaps a 40 kt. wind. The Britannia, 
honewer. would liavc to remain at high 
altitude and buck the winds. 

BOAC's westbound scheduled flights 
in tlic 312s have been able to make it 
nonstop in every case but one. In that 
instance, tlic flight encountered lOO-kt. 
winds between London and Gander 
and 120-kt. winds bevond Gander. It 
touched down at Boston. 

Altliougli the straight jet Vickers 
VC-10 may replace BOAC's Britannias 
sooner (A\V Jan. 20, p. 42), the airline 
is thinking in tenns of at least a dec- 
ade’s possible service with the turbo- 
props. 

"Our view about this airplane is that 
it's a verv sound piece of transpotfa- 
tion,” K. G, Gramillc. BOAC's com- 
mercial director, told Aviation W'eek. 
“We feel that it can more than hold 
its own against the big jet during the 
first few introductorr' years.” 
Temporary Advantage 

One temporary advantage for the 
Britannia— as well as the Comet— in 
Granville's view is the airport facilities 
which for a few years will create prob- 
lems for the big turbojets. Another 
factor is schedule frequencies, which 
will be greater with the Britannia than 
witli the turbojets during the earh 
stages of their operations, according to 
Gtani’illc. 

Economy of operation also is a Bri- 
tannia attribute, the BOAC official 
said. He c.xpects the seat-mile cost of 
operating tlic Britannia over the 
Atlantic to be about 10% less than the 
DC-7C's cost. In its Eastern and 
African operations, the Britannia 102 
lias shown tlic lowest seat-mile cost of 
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,im plane BOAC bus operated. It re- 
placed Lockheed 749 Constellations 
.tnd Argonauts on the routes. 

Load factors on the 102 routes, ac- 
cording to Granville, have stepped np 
1 to 5% since introduction of the 
Britannias to about 65% arerage, and 
tlicv arc running about the same per- 
centage ovCT the competition, chiefly 
10-19 Constellations and DC-7Cs. 
■We’re not running awav with all the 
business,’' Granrille said, "birt we're 
making progress with it." 

He expects an ascrage transatlantic 
load factor of 65% with the Britannia. 

Tlic 102s arc operated entirely in 
mixed configuration with 24 first class 


and 4S tourist scats. Basseitget reaction 
in both classes ha.s been consistently 
good, Granville said, and flanieoiit in- 
cidents with the Proteus 705 engine 
ucrer aflectedpassenger confidence or 
load factors. The airline has 15 Britan- 
nia 102s in its fleet, will receive a total 
of 18 of the 512 scries. 

BO.AC's present weekly transatlantic 
service is a first class flight with 28 de 
luxe and 24 standard scats, plus 1 5 
berths- Scheduled time is 8 hr, 50 min. 
c-astbound and 12 hr. westbound, but 
BOAC is consistently beating these 
conservative schedules and thev may 
be reduced. 

The airline plans daily peak season 


Britannia services this year over its 
London-Xcw York-San Praneisco and 
London - Montreal - Detroit • Chicago 
routes. 'I'hesc flights will all he in 
mixed configuration with 54 economy 
scats, two and thra' abreast, 1 5 two- 
abreast standard first class scats and 12 
de luxe two-abreast scats. 

Later on, some 512s will go into 
London-)ohaiinesburg service, replac- 
ing 102s which will be shifted to 
Australian and Par Kasterii tuns to 
build frequencies on those routes- 
Light Loads So Far 

Loads on the transatlantic scnice, 
which departs London on h’ridays and 
New York on Sundays, have been f.iirly 
light so far, according to BOAC. "rhe 
airline has not pushed the Britannia 
service stronglv vet in its advertising. 

The turboprop service is presently a 
very small part of the total transiitlaiitic 
capacitv of the airline, .A Proteus en- 
gine window dis|)lay in BO.AC’s Fifth 
.Avenue office here has been installed, 
however, and advertising will be in- 
creased as frequencies arc stepped up. 

Delivery delays put BO.AC behind 
in its Britannia program from the 
standpoint of both schedule frequency 
and route training. Five of the long- 
range airplanes had heen delivered bv 
the middle of January. 'I’hc airline has 
made seven roundtrips over the .Atlantic 
on proving flights and has taken its 512 
equipment into several U. S- cities on 

The Britannia, like the Viscount, 
operates from Idlcwild under normal 
air traffic control handling. Onlv ex- 
ception is in taxiing d!it for takeoff. 
When there is delav and a line waiting 
to take off. the turbine pilots are advised 
as to when thev will he able to get olf 
and wait on the ramp until just before 
that time. 

Trans-Canada Plans 
Added Europe Service 

’rrans-Ciiiiada .Airlines will start addi- 
tional services to two more European 
countries in .April and Mav, according 
to a report made in the Canadian Par- 
liament bv Transport Minister George 
Hees- 

TCA in April will start service be- 
tween Canada and Belgium, vvith a stop 
at Brussels on the Montreal-Dusscldorf 
serv ice. Early in May, TC.A starts serv- 
ice to Switstcrland, stopping at Zurich 
on its Toronto-Montreal-Paris service. 

IIccs also .said that Canadian Pacific 
.Airlines will make a stop at Edmonton 
on its polar service between Vancouver 
and .Amsterdam. Until now, passengers 
to and from Edmonton have made CP.A 
connections at the gold mining cami' 
of Yellowknife in the Northwest Terr 
torics. 


NOTABLE ACHIEVEMENTS IN WIND TUNNEL TESTING- NO. 3 

CWT engintern are a dedicated group, spending many ezlTa-eurricular 
hours in the pursuit of basic scientific information. The result of a 
recent test is shown below. 



E(j[jiu|jpecL Foa Action, 

For aerodynamic testing and development, CWT's engineers have 
at their command one of the nation's finest wind tunnel facilities. 

For example, CWT engineers utilise three interchangeable test 
carts, high speed on-line computing systems, and a new automatic 
pressure data metering system. Facilities such as these, in com- 
bination with a skilled and versatile staff, have helped the CWT 
build a reputation for quality and efficiency known throughout 
the world. 

In addition to its owner companies, the CWT also serves other 
leading aircraft firms and government agencies. 


// you would like more information concerning 
the facility, please write us. 


CWT 


SOUTHERN 

CALIFORNIA 

COOPERATIVE 

WIND 

TUNNEL 
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SHORTLINES 


► .Air Fransirort Assn, reports airline 
business traiis.ictions conducted 
through the Airlines Clearing House in 
Kovemher showed an 8-l97f increase 
over those for the same month of 1956. 
lohii interline business in Noveiiilrcr 
was 562,761,760.24, compared with 
$58,006,460.91 in Novcuilscr, 1956- 

► American Airlines will pav a dividend 
of 25 cents per common share in 
March to holders of record as of I’cb. 
1 5. .Airline’s board of directors also 
declared a regular quarterly dividend 
of 87i cents po' share on 5J% cumu- 
lative convertible preferred stock pav- 
ablc March 1 to stockholders of record 
at close of business Feb. 1 5. 

► Hawaiian Airlines reports it carried 
457.785 rcvcmic passengers during 
1957, equivalent to almost the entire 
civ ilian population of the Territorv of 
Hawaii- Hawaiian ferried the pas- 
sengers 61.829,000 passcngCT-milcs. a 
6.9% increase over 1956, It also flew 
almost 20 million Ih. of air cargo in 
1957. a 5% increase over 1956. 

► Mohawk Airlines reports that if car- 
ried 51,966 revenue passengers 5,721,- 
914 revenue passcuger-nulcs during 
December, Hie figures represent 21.1 % 
and 21.4% increases re.vpectivelv over 
Dcctml)cr, 1956. Mohawk also car- 
ried 76.555 lb. in air mail and 21.452 
Ih. of first-class mail. 153.566 lb. of 
express and 165,505 lb. of air freight 
during the mouth. Prcliminarv figures 
for 1957 indicate that Mohawk flew 
420.564 passengers approximatclv 80 
million |xtsscnger-miles, an increase of 
18.9% and 26.7% respectivclv over the 
previous year. 

► Trans-Texas Airways carried 19,487 
revenue passengers 4,455,000 pas- 
senger-miles during December, the first 
time the airline's December figure lias 
oversliadovved a November figure. De- 
cember figvircs were 12.12% and 
12.18% respectively above those of 
November. Trans-Texas’ year-end fig- 
ures show the carrier ferried 245.295 
passengers approximately 55,500,000 
passengtT-nrilfs. 

► West Coast Airlines’ new Fairchild 
F-27 transports to be placed in scn’ice 
in mid-summer will carrv stewardesses 
for the first time in the company’s his- 
tory. West Coast ha.s been using male 
flight attendants because of frequent 
stops requiring handling of mail, freight 
and baggage. The eanier’s first stew- 
ardess training class will begin in a few 
weeks with graduation scheduled in 
March. 


AIRLINE OBSERVER 

► Watch for a compromise move by Congress, placing the rate increase 
for first-class mail at four cents rather than the five cents urged by the 
Administration. Congress also will indicate its desire to have the mail 
moved by air on both trunkline and local scnicc carriers by insisting that 
all first-class mail be transported bv the most expeditious means. 

► Airlines fear the recently-ado|)tcd Civil .Aeronautics Board regulation 
covering depreciation practices on aiiftanics ar>d engines will have a dctcr- 
liiig effect on rc-cqiii|)mcnt programs. They claim that retirement of piston- 
engine aircraft is an important factor in the purchase of jet transports, 
adding that time variances for retirement swing widely among individual 
airlines. For example, .American Airlines will retire its DC-7s in 1961 be- 
cause the aircraft will lose its com|>ctitive power in its markets after that 
date. Another major carrier feels its DC-7s will compete effectively until 
1965 and has chosen that date as a retirement target. Regulation, which 
became effective Jim. 1. calls for a straight-line method of depreciation and 
a seven-year life vvith a 15% residual value. Air Transport Assn, has 
appealed the niling in the Circuit Court of Appeals. 

► Airline stocks ate showing new strength on the New York Stock Exchange 
and performance since the first of the year has brought about steady ad- 
vances compared to the virtual standstill that held prices during the latter 

S iartcr of 1957 close to the year’s lows. Capital and Eastern have registered 
e biggest gains for 1958 thus far. 

► Italy’s Zajipata A-Z-.A four-engine DC-3 replacement is nearing com- 
pletion and is expected to fly by the end of next month. Plane carries up 
to 26 passengers, is powered with four Britisli Alvis Leonides 502/5 engines 
rated at 540 Iip. each for takeoffs. Wingspan is 84 ft. Quoted direct o|>er- 
ating costs arc aiwut 25 cents per ton nautical mile at most economical 
stage lengths, 375 to 500 nautical miles. 

► Local sen ice airline interest in pooling resources for the maintenance 
and overhaul of the Dart turlxiprop engine that powers the Fairchild F-27 
transporl is hegiiming to wane. Strong |)ossibility now exists that most 
local service carriers will contract with Oipital and Continental airlines to 
handle engine ovcrliaul functions. Continental is expecting delivery on 
the first turboprop Viscount this spring, and the first F-27 deliveries will 
begin shortly aftenvards. 

► Northwest Airlines air-ground public telephone system installed in the 
teat of the |)assengct cabin of a Boeing 377 Stratocniiscr has become so 
popular with passengers that it is in cunstant use for long-distance calls 
during flights. Northwest's unit is one of six provided by the American 
Tclcplionc and Telegraph Co. to clieck operating effieicnev and public 
reacUon to the airborne service. Other units have l>eeu installed in private 
and business |)larics (see page 90), 

► Civil Aeronautics Administration has let a contract to Svlvania Electric 
Products Inc. for the purchase of 51 complete condenser discharge sequence 
flashing light svstems and associated cqui|)nieut. Thirty of the systems will 
he installed at U. S- airports but one was procured for shipment to Brazil 
under an International Cooperation Administration program. Sequence 
flasher svstems arc presently in operation at Newark, Cleveland, New York 
Idlewild Airport, Boston and Los Angeles. 

► One direct result of airline economy drives to fight climbing expense 
levels has been a sudden halt in the expansion of city ticket and sales 
offices, particularly in off-line cities. Activitv in this field declined to a 
virtual standstill last vear after several years of steady growth in the number 
of street and hotel ticket offices as a competitive tool in drawing passenger 
traffic. 

► American Airlines, Btaniff Airways and KLM have contracted with 
Ilatdmaii I'ool & Engineering Co. for individual versions of the luxury 
siesta scats for their Lockheed Elcctras. Hardman is producing all the 
lounge configurations on the Elcctra, 
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SEA DUTY— Largest helicopter ever operated from an aircraft carrier is the twin-engined Marine Corps 
HR2S-1 (Sikorsky S-56), shown here landing aboard the carrier Valley Forge. Sikorsky HRS and HSS heli- 
copters, seagoing veterans on a variety of Navy and Marine Corps missions, also flew from the carrier during 
recent fleet maneuvers off Guantanamo Bay, Cuba. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



MISSILE MOVER— Army tests have demonstrated 
the ability of the big H-37 (S-56 type) to transport 
missiles, launchers, and support equipment as well as 
vehicles and other cargo. Here it unloads an Honest 
.John mis.sile. The H-37 normally carries 26 combat 
troops or about 3 tons of cargo. 



FOR EMERGENCIES— Chance Vought Aircraft will 
use this Sikorsky S-58 for supporting the company's 
flight program and for search, rescue, and salvage 
duties. The S-58 will also be available in the Dallas 
area for disaster relief and other public services, and 
will transport high priority passengers and cargo. 
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SPEEDING POWER LINE CONSTRUCTION-The 

Southern California Edison Company has erected high- 
voltage transmission lines more quickly using a Sikorsky 
S-58 helicopter to carry structural steel and other materials 
direct to tower sites in rugged terrain. The utility com- 
pany’s lines cross mountainous areas where surface trans- 
portation cannot operate efficiently. The big S-58, shown 
here installing a 50-foot pole, can carry two tons of cargo 
and move it wherever needed. 


FIRST MAJOR PUBLIC HEALTH PROJECT 

In M»y, 1951, the government of Belgian 
Congo received the first of three S-61a to be 
used in aerial spraying to kill disease-spread- 
ing insects. Since then helicopters have flown 
many times over native villages like that 
shown here as well as over Leopoldville, 
helping stamp out malaria, sleeping slckne.ss, 
and other diseases. 



IKORSKY AIRCRAFT 

STRATFORD, CONNECTICUT 

Oif al l5t arnrans al On'nd Ainrsh CorporFl'oa 
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MISSILE ENGINEERING 


USAF School Simulates Living in Space 


Bv Ciaig Lewis 

San Antonio— As manned fliglil |)0- 
tenlial mo\cs liighcr in tlic atmosplicre 
and l3C\ond into free space, \ital ques- 
tions arise concerning Innnan reactions 
to tliese strikingiv new fliglit ensiron- 
ments. Some of tlic answers to tlicsc 
t|ucstioii5 hinge on space medicine tc- 
sc-arcli being done here at Randolplr 
AFB and in other U. S. laboratories. 

Manned flight capiibilitics alteiids 
liavc reached l)ricfl\ into the space 
equisalent areas of the atmosplicre, and 
the firing of Russian sntcllitc.s into orbit 
clearlv demonstrates the potential for 
manned flight into free space in the 
next deeadc. 

To find out .IS much as possible about 
the effects of this new cmironinent on 
human pilots and passengers and to 
determine what man must do to pre- 
sene life in these regions, the Air 
I'otce's space medicine experts arc cur- 
rently conducting a program of basic 
icseurch in four fields here at the School 
of .-\\iation Medicine: 

• S|)ace cabin simulator in which sub- 
jects are sealed for various time periods 
sliDus human reactions to life in an 
emironment sealed off from world, op- 
erates as self-contained unit. 

• Psycholt^ical testing done on subjects 
in space cabin simulator shows degrees 
of ligilana', discrimination, judgment 
and otlier factors during extended 
(x-riods of isolation in simulated space 
environment. 

• Flight ptogtam producing brief 
periods of weightlessness provides 
iaioukdgc of this new condition with 
which space travelers will hav e to co|)c. 

• Expcriinciits with jihotosyntlicsis 
point to possibilitv of using algae as 
means of absorbing toxic carbon di- 
oxide and producing oxygen in vehicle 
making extended flights in space. 

Free Space Approached 

Man already has made brief forays 
into areas of the atmosphere which are 
|iirtiallv equivalent to free space in 
vehicles such as the Bell X-2 rocket 
airplane (AW' Dec. 2s, p. 65) and the 
lialloon which carried Maj. David 
Simons to 102.000 ft. (AW .Aug. 26, 
p. ss). Next major step is the North 
.\mciican X-15 which will fly into an 
area where tlie atmospliero is so thin 
that it is equivalent to free sixice, for 
all practical purposes. 

'I'hc X-15 is the next step to a 
manned satellite, and Dr. Ilulxirtiis 
Strughold, adviser on rcscarcli in the 


sixice medicine program here, describes 
the curreiit position of flight in the 
ii|)pcr regions as in a "kind of am- 
phibian stage." It is ill a transition be- 
tween the familiar ahnospheric flight 
and the space equivalent and free space 
environnieiits of satellite fliglit and. 
later, lunar and inteTplauctarv flight in 
free sp.ice. 

Dr. Strughold points out that the 
hardware to be used for manned satel- 
lite flight is the concern of the engi- 
neer. But the engineer needs medical 
advice to deterfnine what kind of 
vehicle a mao can live and work in. 
and Dr. Strughold savs that space 
medicine is prepared right now to give 
engineers the neccssarv' advice ami 
human requirements for space travel. 
Ground Study 

Researchers here anti elsewhere arc 
studying the effects of such things as 
cosmic ray bombardments, the darkness 
of space, weightlessness and other fac- 
tors which can be studied on or neat 
the I'larth. 

Dr. Strughold feels that all clcincnts 
of the problem that cm be researched 
on the ground are now under stiidv. 
although be points out that not all 
studies are complete. Some factors, such 
as the effect of extended periods of 
weightlessness, cm only be studied in 

An important element in the design 
of a manned satellite is the fact that the 
man must return to Eartli, Thus, the 
satellite must not only solve the prob- 
lem of keeping its passenger alive and 
functioning, but it must provide means 
of re-entering the atmosphere and re- 
turning the passenger safely to the 
ground to make the medical aspects of 
the experiment worthwhile. 

,-\ kind of prototvpe for a manned 
satellite exists now at Randolph AFB 
in the form of a space cabin simulator. 
If hxiks like a small fninacc covered 
with a inaac of plumbing and bents no 
sirmlantv to actual satellite hardware. 
But the environment produced inside 
the simulator is the same kind of en- 
vironment the satellite or space ship 
will have to ptmiele its passenger. 

This simulator is a hermetically 
.veiled eiihin that supplies its own oxy- 
gen, disposes of waste products and 
supplies water. It's not a new idea, since 
scaled cabins began with the work of 
•Auguste Piccard in 1931. and balloon 
gondolas have used the ])rinciplc down 
to Maj. Simons’ recent flight. But this 
cibiii permits clctailccl stuclies of the 



VOLUNTE£R subject A/2C Fred W. 
Childress sits in space cabin simulator at 
USAF School of .\vHafion Medicine to 
demonstrate ctani|>ed quarters subjects ex- 
perience in studies nf space flight conditions. 

effect of its environment on its passcii- 

'Die cabin provides about 100 ai. ft. 
of space. It is not high enough for a 
man of normal height to stand up in, 
and the possibilities for exercise arc 
very limited. Tlic subject sits in a regu- 
lar aircraft seat and faces a panel nf 
lights, switches and displavs which ate 
used to test his psychological reactions 
to confinement, 

Drinking Water 

Die cabin is e.ipablc of reacling 
water to provide drinking water. Mois- 
ture is taken from the air and con- 
densed. and urine can lx distilled for 
drinking purposes. I'cchnicians are 
vvurking on a means nf incinerating 
other human waste. Subject will be 
provided with norma! in-flight rations, 
and the cabin is fitted with a foot! 

Oxygen is supplied from external 
tanks, and blowers circulate cabin air 
through baralv-me carbon dioxide ab- 
sorbent. An activated charcoal absorp- 
tion svstem is used to handle the odor 
problem, althougli if is relatively minor 

remperatvire and humidity levels an 
controlled through an air conditioner, 
a heater and a vaporizer. 'Diis equip- 
ment is juggled in an effort to find tlie 
ideal eomljinatinn of temperature and 
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Cole Electric Co. is proud ot its many contributions to 
the aircraft and missile industries during 1957 in developing 
and manufacturing reliable components to meet specific 
needs . . . demonstrating how a small firm works with 
large aircraft companies for the good of all. 
In 1958 you, too, can depend on the sound engineering 
and precision production facilities of Cole Electric Co. 
Write or phone regarding your requirements. 


^oU 


ELECTRIC CO. 

8439 Steller Drive 
Culver City, Calif. 

TExas 0-4701 


Miniaturized Electrical 
Substation lor ground- 
power check-off of 

GUIDED MISSILES 



LT. COl. George R. Stcinkamp (left) and Capt- Julian \\'ard monitor instroinciitation 


liiimidity am) to clctcniiiiie the ranges 
n itliin nliich a man can work cfficientls 
and live COmfort;ihl\-. 

Toleroble Altitude Sought 

Medical men would like to base the 
sjKiCf traveler lire in an atmosphere 
.similar to sea Icrcl conditions, but the 
uigineers balk at this and want to lower 
the pressure differential to relieve struc- 
tural problems. So experiments in the 
simulator arc attempting to determine 
llie highest equisalent altitude man can 
tolerate. It is probabh- somcwlietc be- 
tween 18.000 and 25,000 ft. 

During tliese e^petimcnts. the sub- 
ject doesn’t wear an oxegen mask, al- 
though one is ptosided for eincrgcncics. 

A number of short flights base been 
made in the simulator, hut the most 
successful .so far w-as a 24 hr. experi- 
ment made at an equivalent altitude of 
IS.OOO ft. Various factors arc moni- 
lored in tlie-se flights, including the 
subject’s heart action and respirators- 
rate. Temperature is recorded at five 
different points with thermocouples. 
Emergency Precautions 

\ medical officer and a technician 
.:re- on duty throughout the run, and 
the simulator has an alarm system for 
use in cmergcncie-s. There is -also an 
intercom system for emergence use or 
in case a subject should want to Icas-c 
licfore the experiment is complete. 

\ nc«', larger S|33cc cabin .simulator 
is planned to accommodate two men. 
It wiil l>e a modoiar design wliicli will 
be expandable, and teseatcliers arc liop- 
ing it wilt be rciids- when the School 


of Asiatiriii Nfexheine mos-es to new 
quarters at Brookes AFB about a year 

ous altitude Icsels to find the best com- 
promise. ,\s cabin altitude is inaeased, 
oxygen pressure is kept at ground level 
so that as the cabin atmosphere goes 
up, flic proportion of oxygen increases. 

The simulator has been mosed to 
new quartets at Randolph .-M-'B, and 
some of its eqiii|)ment iioie is being 
overhauled. W'nen it is back in work- 
ing order, tlic next big step will be a 
one-«eck flight planned for I’cbruatv 
nr March- 

Psychological Problems 

According to Capt. Julian W'ard, one 
of the nicdim! officers working « ith tlie 
simulator, these longer flights ptobablv 
Mill produce- fe-w ph'-siological prob- 
lems. lie feels the psychological prob- 
Icm.s of a subject completely isolated 
for a sscek are liable to he somesvhat 

In tbe-se experiments, a subject is 
taken out of his normal working con- 
dition and put in an abnormal, complex 
position. The psvchologists want to 
find out how tliis change affects a man’s 
normal proficiency curves. 

kev tool in thi.s work is a testing 
console whicli has been in use for 
about two nronths. It presents a bat- 
ters- of lights, displays, buttons, and 
switches to tlie sulijcct in tlic cabin. 
Problems can he set up on the console 
to test effects of the cinironmcnt on 
the subject as the flight progresses. 

Tests for v igilance and alertness will 


Temperature 

Dependobility 

at 

"Count Down” 

with 


HOKANSON 
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THE new PACKAGE 

The Randall Engineei'ing Corporation has acquired 
"NEW PACKAGE": a new package engineered out 
of steel, stone, glass and all the other components 
that, combined, bi-ings to the MISSILE & 
AIRCRAFT INDUSTRY a new factory. 

To deliver what you want — when you need 
it — we at Randall Engineering Coiixnation 
believe that only the most precise 
manufacturing facilities and craftsmen of the 
greatest ability are the prime requisites. 

Whether the component be of Randall design oi 
that of a customer, you can be assured that, in 
the particular design engineering and 
manufacturing, only the most highly skilled 
project engineering methods are 
used, supervised only by highly qualitied 
engineers and statf members. 

For the complex MISSILE 
INDUSTRY of today, 

RESEARCH AND 
DEVELOPMENT provides 
the vettebrn. In our era of 
automation and astronautics, 
depen<lable perfoimance to 
a degree far gi’eater than 
that of the very recent past 
is DEMANDED- Randall 


Engii 


igCoip. 


enlargeclits RESEARCH 
AND DEVELOPMENT 
FACILITIES to provide for 

a leliabilitj’ testing progr 


We determine your 
requirements, collect 
reliability data, establish 
quality control, analyze 
the collected data to 
detci-mine if reliability 


requirements ai 
and, if necessary, improve 
the design, thereby, 
reducing the rate of 
failure to almost an 




^RANDALL ENGINEERING CORPORATION 


PHONE T: 


require response to indicators on the 
tnnsolc and will require recognition of 
error. Response times ran be measured 
to deterniinc tlie degree of vigibince. 

Subject's discriininatort' jjowers arc 
measured Iry requiring him to choose 
the proper solution to an cntergency 
situation, h'ot instance, lie uill have 
to react to different combinations of 
uurning lights by fli|)ping the proper 
switch. 

Judgment is tested by comparing dis- 
]>lays. TTic console Iras a static displas 
and a dynamic r.idar display. The ]xif- 
tern on the dynamic display is in mo- 
tion. and at one point will match the 
static display pattern. The subject must 
jitd|e when the two match and signal 
with a switch. 

Testers will use a random distribu- 
tion of ei'cnts totaling about 60 an 
liour, some of them simultaneous. 
Problem Solving 

Problem sohing proficiency is ana- 
lized bv measuring how quickU' and 
accuratels' the subject responds, sas’. to 
a problem of extinguishing lights witli 
a set of switches. lie has to figure out 
a logical sequence of actions. The rules 
remain constant from problem to prob- 
lem, but the relations of switch to light 

I’hcsc tests will indicate how Imig- 
term confinement and isolation will af- 


fect proficiencs' in these four areas- 
1 lies' also svill sliosv bow the subject's 
profieiencs' reacts to changes in tire 
gaseous ensironment. Mixtures of car- 
bon dioxide and oxygen ran be adjusted 
for svork in tisis area. 

Another factor which interests psy- 
chologists is the effect of nutrition over 
an extended period- h'atigue studies 
base shown that some people differ in 
food preferences under the effects of 
fatigue, and this factor is important in 
determining the best diet for the sub- 
ject in terms of preference and mainte- 
nance of cfficicncv. 

Fatigue Factor 

Tatigue i.s also a factor in setting the 
day-niglit cycle in this artificial environ- 
ment. Research will hare to determine 
iiow tire work and rest period should 
be distributed to maintain proficicner'. 
Pterions experiments have detennin^ 
tliat the length of the dailv cvcic can 
be changed. But now the task is to find 
cut how nnicli it can be shortened or 
lengthened. 

On a hypothetical six-day flight with 
.1 three man crew, cycling would hare 
to be arranged so there would be a 
highiv rclialile man asailable at all 
times. W'ork-a'st csclcs would have to 
proride a uniform liigh level of pro- 
ficiency or ct six 24-hr. periotls. 

Tests of the effects of fatigue on pro- 



CARBON DIOXIDE exhaled by mouse in 
sealed chamber is exhausted from the cham- 
ber and circulated through algue-fillcd tank 
in background. In Ibis lank, the algae 

verts the c-arbon dioxide into oxygen 
Ihrongli the process of photosr'nthcsis. 
Oxygen is then cycled into the chamber, 
keeping the mouse alive. 


"We Play a Leading Role In Flight-Line Maintenance" 


Mechanics agree that they do 
their best maintenance work 
when they have good materials 
to work with. That's why they 
applaud so enthusiastically for 
the top-quality maintenance 
supplies and equipment offered 
by Air Associates. 

Air Associates carries the larg- 
est stock of aviation parts and 
supplies in the nation. All its 
items are fully tested . . . always 
available . . .and brought to you 
at prices made possible by vol- 
ume purchasing. 




Deparimant Stora of tha Air 


To serve the nation in av 

Atlanta, Ga. 

Chicago. III. 


iation, there are Air Associ 

Dallas. Tex. 

Glendale, Calif. 

Miami, Fla. 


ates branches at . . . 

San Fraocisco. Calif. 
Teterboro, N, J, 
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SPECIFY Linde Sapphire 


LINDE Sapphire 1$ . • . 

Hard— Moh 9 

Transparent, single crystal, pure 
aluminum oxide 
Nonporous— 0% porosity 
Easily sealed to metals and ceran 
Priced competitively with 
sintered materials 


LINDE Sapphire has . . . 

Strength at elevated temperate 
Higli melting point— 2040' C. 
ExceUent IR transmission 
at high temperatures 
(above SOO’C.) 


LINDE Sapphire is 
available as... 

Windows 

Domes 

Rods and tubes 
Speeial shapes— t 




3 ^^ 


For more information about Linde Sappliirc . . . Write “Crystals Dept. 
AW-14,” Linde Company, Division of Union Carbide Corporation, 30 
East 42nd Street, New York 17, N. Y. in Canada: Linde Company, 
Division of Inion Carbide Canada Limited 
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MAJ. HERBERT D. Stallings. Jr. (left), and Dr. Siegfried J. GeraOiewobl stand by Lock- 
heed F-94C which is equipped w-ith recorders and cameras for stndving weightlessness. 


fictency outside the simulator has-c indi- 
cated cycles of maximum efBcicncs' o^'Cr 
long periods and illustrated the effec- 
riseness of countenneasuas such as 
drugs, human engineering, motiiatimi 
techniques and scheduling. 

Optimum Cycles Vary 

It has been found that optimum 
cscics depend on the tasks imoUed 
and are Irighly indiiidual- It has also 
iieen determined that tliere arc work- 
rest relationships which prevent fatigue 
and deterioration of proficitnev. 

Once the best work-rest cvelts ate 
determined, it probably will be neces- 
sary to change and relate the tscles of 
the crew members before t.ikcoff so 
they uill be adjusted to the new- regime. 
Drags may be helpful here to induce 
sleep and ssakcfulncss in regulating the 

Dr, George T. Hants , ssho is in 
chaigc of psychological testing, points 
out that initial space fliglit programs 
probably will have the advantage of 
using highly motisated. skilled ))co|jlc 
such as the group living at Edwards 
U-B. 

Still, a certain .iinount of screen- 
ing would be neccssars', and soluntcers 
svoiild be tested under simulated .space- 
flight conditions to test their reactions 
to such phenomena as weightlessness. 
Weightlessness Effects 

This question of the effect of weight- 
Ic.ssness on men flying through space is 
one of the niaior unknowns in space 
flight, but work done here in zero grav- 
ity experiments has dcvclo|)cd a new, if 
somewhat limited, bndv of knowledge 
on this condition. 

W eiglitlessncss is now experienced 


for reiatii ely brief periods with some of 
the aircraft now flown in the atmos- 
phere when tlici- arc in a zero grasity 
condition. The period of weightiest 
ness nill increase as .specd.s graduate 
into the X-1 s category. A manned satel- 
lite will be in a prolonged state of 
u-cightlcssncM since one characteristic 
of orbital fliglit is the fact th.it centri- 
fugal forces oalance the Earth's gravi- 
tational pull. 

The true test of human reaction to 
weightlessness will not come until a 
man is exposed to an extended period 
of it, but some lahiablc data on the 
effects of short periods of weightless- 
ness hai'C been gathered here in a flight 
program operating since 1955. 
Weightlessness Induced 

Space medicine researchers hai-e been 
ehle to induce weightlessness for peri- 
ods of up to -f5 see., and findings so far 
indicate that this condition presents no 
bar to manned flight in space. 

Brief periods of weightlessness liar-e 
hcen induced in a flight program em- 
ploying Lockheed's T-35 and F-94C 
aircraft- Since weightlessness is a func- 
tion of speed and trajcctorv and is pro- 
duced In- the equilibrium of centrifugal 
force and grasity. this zero gnnity state 
is induced bv flving the jet airaaft in a 
Keplctiaii trajcctors'. The condition 
occurs wlien the aircraft is describing a 
parabolic arc. 

After some experimentation « ith \ari- 
ous altitudes and maneuvers, research- 
ers decided that 20,000 ft. was the 
proper altitude to use in the- experi- 
iiicnts. \ T-3> w-as the first aircraft 
assigned to the program, and it was used 
tor abmtt eight months. A wide Mirictv 
of subjects were carried in the rear seat 



NO NEROS 

So long as there is the 
problem of supporting or 
containing tubular shapes, 
formed and eelded rings 
sill be important compo- 
nents. For all ve've read, 
seen and heard about bal- 
listics missiles, they and 
their engines are - and 
for the foreseeable future, 
will be - tubular shapes. 
It follovs that there mill 
be an increasing demand 
for the kind of rings 
King forms and welds at 
Mountaintop. 

Missiles men have not been 
fiddling while Sputnike 
soar, The armed services 
have done a commendable 
Job considering the lack 
of cohesive leadership, 
ffe hope sincerely that, 
under the new program, our 
ballistics missiles can 
and will get off the 
ground to perform their 
appointed tasks. 

Be forecast that with more 
effloient propellants; 
with lighter, stronger, 

terials; but chiefly with 
new IDEAS - which may have 
little or no resemblance 
to conventional thinking 
- we have a better than 

a more favorable poeition 
in the missiles marathon. 
King is of such fortunate 
size that it welcomes 
pilot orders, research 
commissions, small but im- 
portant quantities of 
rings for aircraft and 
missiles engines. When 
they grow into production 
runs. King can handle 
them, too. 
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BRlMINGlHjmAHiBARRIBIlSi 

TOJiT^AGEFUGHTlTT 

The main bottleneck to safe and effective pilot control of super- 
sonic aircraft results from the complexity of cockpit panel instru- 
ments used to display flight information. The Cook Research 
Laboratories Division of Cook Electric Company is now assisting 
the U. S. Air Force in developing new displays and controls that 
show Tnorc in less time. This CONTROL-DISPLAY INTEGRA- 
TION PROGRAM is directed by the Flight Control Laboratory 
of Wright Air Development Center. / 


The objective of the whole panel program is to elimi- 
nate as much as 30% of the maze of instruments and 
dials that a pilot must scan, and provide more infor- 
mation in an easier to use form. This new panel con- 
cept has resulted in a simplified design using the 
cross-hair principle. In this case, however, the ver- 
tical and horizontal cross-hairs are not fixed but are 
made up of many small segments by means of moving 

In normal operation the cross-hairs appear intact. 
Any deviation of the segments, however small, can 


readily be seen by the pilot who then knows instantly 
that a correction is necessary. The break in the line 
tells him what to do to get the segment back in line. 
All this can be done instantly without having to read, 
integrate, or perform conversions of flight data as 
now required. 

Cook Research Laboratories take pride in being able 
to participate in the all important program of increas- 
ing the safety and effectiveness of modern aircraft 
both for general flight and mission accomplishment. 


COOK TECHNOLOGICAL CENTER 
Morton Grove, 

Illinois 



A Division of 

COOK ELECTRIC COMPANY 
Chicago 


In test their reactions to tin.' zcn> 

' Tlic zero gravity flight in the T-li 
began at 20.000 ft. A sharp dive was 
started with engine rpin.. and as 
l.\S (Indicated Air Speed) built up to 
liO kt,. the aircraft iiiualh reached 
17.500 ft. At thiv point, a 3G pullout 
wii.v made and the aircraft was put into 
a climb of about 60 deg. W'hcn I.^S 
dropped to 100 kt.. the pushover was 
started- The T-ll reached the top of 
tire parabola at about ISO kt. and some- 
where between 20.000 and 20,500 ft. 
Pushover was continued until the air- 
craft tc"jehcd 350 kt. .At a dive angle 
of about 75 deg. a pullout was started 
to mc)id passing the T-33 Mach limit, 


and usuallv this pullout was used to 
.start another parahola. 

With this technique, periods of vir- 
tual vveiglitlcssncvs lasted 25 to 28 sec. 
I’rouhic's developc'd with the T-33 fuel 
system when fuel in the main tank 
tended to v-.iporize during suhgravify 
condition.s, preventing the fuel pump 
from delivering enough fuel to maiu- 
faiii engine rpm. Complete loss of oil 
pressure also oecurted. although this vva.s 
not serious because the J33 engine can 
lull without lubrication for extended 
periods. 

In order to extend the zero gravitv 
|)eriod. a faster aircraft was needed, and 
liS.Ai'' assigned an I''-9-tC to the pro- 
gram in May, 1956. Various patterns 


were tried with this new aircraft, and 
again the decision was made to flv the 
liajectories in the ate-a of 20.000'ft. 

l-tom about 18,000 ft,, the P-94C 
is dived at 100% engine rpm. until IAS 
reaches -125 kt.. fheii a 1.5C pullout 
brings the airplane into a climb of 65 
to 70 deg. The parabolic flight in the 
|)ushover produces weightlessness for 
periods up to -fO sec. Using its after- 
hurnct. the P'-9-tC produced the longest 
]>crind recorded— 43 sec. 

Aircraft Modifications 
'I'he aircraft used in the program ate 
'•t.aiidard tv|}cs. modified onlv to the 
extent that recorders and cameras are 
used to record subjects’ reactions. In 


Soviet Film Illustrates Preparation for Satellite Launchings 



LAUNCHING sequence of rocket appealed in Soviet film, “First Soviet Mau-Made Satel- MISSILE, identical tn one at left, is pic- 
litcs." Launching, apparently of German V-2, was one of first conducted in program. hired close-up at firing moment. 
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flight, the Standard G-iiietcr is used, 
but an auxiliary indicator ol G-forces 
in three axes has been installed in the 
test airplane. It is a golf ball on a string 
in the pilot’s windshield. 

In tlic weightless state, the ball will 
float free and will more to indieale 
aircraft acceleration in any of the three 

To strctcli the period of weightless- 
ness c\en furtlicr, tlic department is 
expecting deli\cr\’ of a Ccntiirv-scries 
aircraft early this year. It "ill ptobablv 
be a trainer lersion of the I-’-iOO. \N itfi 
tliis faster ecjuipnient. weightlessness 
states up to a minute and a quarter in 
diirjiion can be produced. 

Maj. Herbert D. Stallings. Jr., has 
been the pilot timmgh this flight test 
program. His practice has been to fly 
tlie aircraft complctcls' tlirougli tlie tra- 
jeetorv, ncier using tlie autopilot. Stall- 
ings feels that the pilot can gise the 
most sensitise direction to tlic aircraft 
during the zero grai iti' cycle. 
Recording Equipment 

Nfosies arc taken of some subjects, 
and a tape recorder in tlie intercom 
system records all comersation. An 
oscillograph also lias been dc' clnped to 
record such phisical reactions as heart 
action and respiration, and the simulta- 
neous aircraft states. 'ITiis H-clianncI 
system is hooked to tlircc aceelcrome- 


lers to siiow tlic relation of the aircraft 

T->’ chase plane is used for the 
flight experiments. It series as a safety 
factor because of tlie traffic congestion 
in the area and the fact that the experi- 
mental aircraft is on instruments. It car- 
ries a fliglit surgeon who is in contact 
with the subject and hears his reactions. 
The flight surgeon can call off the ex- 
periment if tlie subject appears to be 
sick. 

Subjects chosen for the flights repre- 
sent a wide I'aricty of physical and pro- 
fessional tipes ranging from non-flyers 
to experienced jet pilots. Some attempt 
is made to use fliglit surgeons, medical 
technicians and others «ho can recog- 
nize and relate their experiences more 
precisclv. 

Depending on tlic wcatlicr and main- 
tenance status of the aircraft, experi- 
mental flights are made five days a week, 
and usually two to three missions are 
flown each dav. Stallings has accumu- 
lated something in the neighborhood of 
?; hr. of weightlessness in small iiicre- 

Doctors are studving the phisiologi- 
cal aspects of wcightlessnes-s, such as 
circulation, muscle action .and other 
factors. They also haie established 
some groundwork on eating and drink- 
ing problems. 

It appears that eating in zero grai itv 


"ill be no problem as long as food is 
chewed well. If the food is bolted, it 
may stick going down unless tlic tract 

Drinking Problem 

Drinking is more of a problem. It is 
nearly jiossible to drown in a glass of 
water in tlie weightless state since tlic 
water is luicoiitrollabic and can float up 
the 5|sicenian‘s nose. Straws are not the 
answer, but apijarcnth the prolilcni can 
be soiled by using squeeze bottles simi- 
lar to tliosc commonly used to dis]>ensc 
catsup. Once the "-ater is in tlic month, 
the muscular sistcm can get it to tlie 
stomach. 

.\nother key question iniolics the 
effect of weightlessness on sleep, lliis 
is a ptohlcm in setting work-ci clcs. Init 
apparently the answer will hai e to wait 
for an extended flight in space. 

Wciglitlcssncss experiments haie de- 
lelopcd I'jrviiig reactions. Some sub- 
jects have a feeling of euphoria, relief 
and rcla-xation. Others don't enjoy it 
so much, and a number of them liaie 
deiclopcd motion sickness. 

Motion Sickness 

.■\lthougli the number of subjects dc- 
leloping motion sickness is relativdv 
small-2J to 30%— this development 
would seem to imply that future spiet; 
fliers may haie to he screened to deter- 


mine their tokraiiet for ivciglitlessiiess. 
according to Dr. Siegfried J. Gerathe- 
ivohl, the man running the zero gravity 
e.xperiments. 

Dr. Gctathcivohl puhits out that only 
about half the subjects deicloping mo- 
tion sickness are probabli' naturalli 
scnsitiie to weiglitlcs.siicss. Some sub- 
jects who are sick at the outset of the 
flights build up a resistance to the sick- 

'Hius. results of experiments so bar 
indicate that jsossiblv onlv 10% or so 
of potential space traielers will be 
barred by sensitivity to the iveiglitless 
shite. 

Sickness Cause Unknown 

Since simptonis of sickness caused 
by iveightlessncss appear in -40 sec. or 
less, the trouble is somewhat different 
from sea sickness, which bakes 15 to 
20 min- to develop. It liasn’t liocn 
determined ivlictlier it i> tlic cliangc 
to zero gravity or the sb.ite of iveight- 
lessiiess itself ivhicli produces sickness. 
With sea sickness, it is the cliaiigc 
from acceleration to deceleration tliat 

Druniamine lias licen used widely 
as a rcmedi for motion sickness, and 
some subjeds in the experiments said 
thei’ were helped by taking the drug. 
Otliers were not. No extensive testing 
Ilf the effects of drugs has been done. 


Mild iiuiscular coordination is neccs- 
sari to adjust to iveightlessncss, hut it 
is fairly easy to cure such things as 
ovcrreadiiiig. Effects of the state on 
eje-haiul coordination were tested by 
having suhjects strike a target with a 
stylus during the zero gravitv condi- 
tion. llicre ii-.is a mild disturbance of 
accutaci. but subjects quickly adjusted 


Probable Sickness Causes 

Dr. Geralheivolil feels tiuit there are 
irobablv both psvchological and plivsio- 
ogica! roots to the motion sickness 
induced bi "•eiglitlcssncss. Sensing or- 
gans perceive phvsical changes, and 
possilili apjirehensimi and iiiscciiritv 
also have their effect. To curb these 
latter effects, subjects arc run ttirongli 
tiio faniiliarizatiiin flights before they 
go througli tlic zero graiitv cx]xrimcnt. 

Prospects of long periods of wciglit- 
Icssiicss having unforeseen effects arc 
small, according to Dr. Gcratlieivolil. 
lie feels that tTie initial period iilicrc 
adaption occurs is the most critical and 
that if the space flier tolerates weight- 
lessness at first, he prolxibly will be 
all right on a long flight. Conictseli. 
those "ho don’t adapt iicll at first 
may never develop a tolerance for 
iveightlessness. 

Dr. Gcratlieiiolii concludes lliat 
there should he no reluctance to send 


people into the iveiglitless state for 
longer periods of time. He said that 
lie wouldn't mind faking a flight for 
sav, two liouts liiinsclf, "if I knew tlic 
craft was safe.” especially since tlic 
pilot could inoic the aircr.ift to restore 
"fight if lie gut in trouble. 

For the shorter trips into the upper 
atmosplierc and into free space, velii- 
clcs will lie able to earn- their 0 "ii 
supplies of oxygen and carhon dioxide 
absorbent. But ivhcii space travel start- 
lasting one or two months, new nietli- 
otls will have to be found to maint.iin 
a habitable atmosphere in tlie space 

.\n answer to tliis problem may 
lie in the experiments uitli photosin- 
thesis lining done in the Space Medi- 
cine Department lierc. 

Photosynthesis Studied 

Researchers are wondering iihetJiir 
it is possible to me photosvntlicsis for 
a gas exchange sistein. 'I his would me 
plant processes to re-iersc the human 
cicle of ahsurliiiig oxvgen and pro- 
dudiig carbon dioxide. 

Ihrough photosnitlicsis, plants cx- 
jioscd to light absorb carbon dioxide 
in their cell matter. Hydrogen in 
water is used to reduce wrlxm dioxide 
to a carbohydrate, releasing oxygen 
from the water. The exdiange prti- 
duccs jpprnximatclv one molecule of 



Hose Assembly . . . Xitcflcx 


GUARANTEED! Titeflex Springfield “110” Hose Assemblies 
are approved for military use at operating pressures up to 
1500 between temperatures -67=' F and + 450° F. They are 
guaranteed against blow-off at their specified range of tem- 
peratures and pressures. Any hose assemblies found defec- 
tive under these conditions will be replaced without charge. 


FROM END TO END . . . INSIDE AND OUT 


...MADE RIGHT IN OUR OWN PLANT 
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Now, a speed sensing control has been produced by AC to trigger up to four 
turbine engine functions at speeds ranpng from 500 to 4600 rpm— within a toler- 
ance of ’ 2 of 1 %. No other speed switch now being product can surpass this 
AC development for sensitivity and accuracy. 


Yet, the AC Speed Sensing Control is b'ght and compact — weighing approximateiy 
four pounds. It can be mounted anywhere and is sturdily built to witnstand high 
engine vibration without losing calibration. It will ftinction without attention for 


longer time intervals than the usually recommended jet engine overhaul period. 
Call AC’s Milwaukee plant if you have any need for automatic control of switch- 
ing operations related to speed. 

—Or, if you hold a degree in electrical or mechanical engineering, and think you 
might like to work with AC in Miluxatkee, write Mr. Cecil Sundeen, Supervisor of 
Technical Employment, Dept. D, 1923 E. Kenilworth, Milwaukee 1, Wisconsin. 


oxigcii for eacli niolctiilc of carbon 
dioxide used. 

A closed sistem using tlic principle 
of photosynthesis currently is operal- 
ine here witli two mice serving as 
Mihjects. 'Ihe mice are in a sealed 
chamber from which carbon dioxide is 
removed and cycled through the system, 
and oxygen is returned for rlic mice 
to breathe. 1 lie air is pumped througli 
a bacterial filter when it comes out of 
the chamber, and it is dehumidified 
lx.'fore it goes back to the mice. 

Algae in Suspension 
Heart of tlie system is a large tank 
filled with algae in suspension. 'Ihe 
highest rate of photosimthesis is found 
m microscopic algae, according to 
Capt. Robert D. Gaffotd. and a type 
of blue-green algae is used. This tvpe 
has a high surface-fo-\olume ratio and 
a relatively Wh optimum temperature 
for growth. This leads to fewer cooling 

E irohicms— since high temperature in- 
lihits the growth of bacteria. 

The tank liolds 20 liters, whicli is 
more than tlie computed amount re- 
quired for two mice, hut the system 
doesn’t get full capacity from the algae 
because of incomplete illumination. 
Six ordinars white light fluorescent 
lamps ate extended down into the tank 
in Plexiglas tubes. The algae now 
gets 90 w, plus ambient lights, but this 
Mill be increased to 120 m-. 

The algae is fed a liquid nutrient, 
and some of it must be disposed of 
Ittcausc it grows. There is a possibility 
that Iniman wastes can be processed for 
use in place of the liquid nutrient, 
and it is also possible that the algae 
could be used as food for a space crew. 

Thus the experiment holds the pos- 
sibility of a system that Mould absorb 
carbon dioxide and other human waste 
products, nourish itself on them, pro- 
duce axygen and supply food. Present 
liardMare is not practical for space 
flight, of course, but experiments arc 
proving that photosynthesis can at least 
I'f used for a ps exchange sv'stem. 

Longest period the closed system lias 
run is four days with one mouse, and 
two mice have lived in the system for 
three davs. The runs were closed down 
for mechanical reasons, not because the 
device failed to provide oxygen for the 
mice to breathe. 

British Ready to Test 
Engine for First IRBM 

Initial test of the Rolls-Royce rocket 
engine intended for Britain's first in- 
termediate range ballistic missile is ex- 
ix.'ctcd by the end of this month at the 
Ministn of Supply’s Missile test base in 
Aberporth, Wales. Engine is built un- 
der license from North American Avia- 
tion and modified for missile design by 
de Havilland Propellers. 




Whether you need as- 
sistance with produc- 
tion or prototype lots 
our specialists can help 
you with complete fab- 
rication of jet, ram jet 
and missile engine 
components with em- 
phasis on the high temperature braxing of superolloys. 


DEVELOPMENT COMPANY 

904 Weodside Avenue • Essexvitle, Michigan 


OR PROTOTYPE DEVELOPMENT 


WE SPECIALIZE IN PRODUCTION 
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NEW AtRUNE COMFORT 

Airline-type pressurization in the new Commender Alti-Cruiser makes altitude 
flying a comfortable reality in executive aircraft. The Alti-Cruiser heralds a 
new era of utilization for the company airplane! Favorable cruising altitudes 
can be maintained in complete comfort— without oxygen masks. 

NEW ALL-WEATHER SAFETY 

Now the executive team can fly safely over weather and out of congested 
traffic patterns In complete coratort— in the Commander Alti-Cruiser. 

NEW MAXIMUM PERFORMANCE 

At 15,000 feet, the pressurized, supercharged Commander Alti-Cruiser delivers 
maximum cruise performance with economy of operation. And yet, passengers 
enjoy the comfortable cabin altitude of an airplane flying thousands of feet 
lower. 




PRESSURIZED 


I light twin business aircraft 



THE NEW 
SUPERCHARGED 



JLLTI'CRJJISEn 

With All-Weather Air Conditioning 

OPTIONAL LAVATORY COMPARTMENT AND 
EXCITING NEW INTERIORS 






PROMPT 

AND 

PRECISE! 



HYDRAULICS, PNEUMATICS, FUEL UNITS -these are Com .Air's special- 
ties. We can solve your problem from start to finish, or start at any stage you 
require. Com* Air is an experienced and integrated division of A* S-R Products 
Corporation, one of America's foremost specialists in super-precision metal- 
working. Our facilities are complete— research, design, and precision manu- 
facture— any or all are at your immediate command. Or, perhaps we already 
produce the very component you need— a valve, cylinder, or accumulator 
ideally suited to your industrial or military requirement. Cali on us now for a 
prompt answer to your most difficult problem. 


HOT AIR SHUTOFf VALVE, Part No. 2172 
Fully qualified 

,9S IQ. for 4i-in. tube size 
Opeialini pressure; 4 to 100 PSIG 
Operatint temperature; —65" to +400°F. 
Operating voltaic; 18 to 30 VOC 
Current drain; 1 amp. at 28 VOC 


com«air 

i»RODVCTS 


A DIVISION OF A-S'R PRODUCTS CORPORATION 


DESIGNERS AND MANUFACTURERS OF HYDRAULIC, PNEUMATIC, AND FUEL CONTROL EQUIPMENT 


MissUe Firm Closes 
For Lack of Contracts 

Detroit— American Motors is closing 
its Special Products Division as an "un- 
economical" operation. 

"We hired a nucleus of competent 
missile pc'oplc and tried for three years 
to obtain a contract worthy of the 
name," President George Romney said. 
"We contacted every known procure- 
ment agency, We had the Leccellcnt 
plant and production facilities of the 
lliidson Motor Car Co. to offer. It is 
mv firm conviction that we were b\- 
passed because of an unfounded lack of 
confidence in our stabilitv as an organi- 
zation." 

Only defense contract that .\mcrican 
Motors is still actively pursuing involves 
the "Mightv Mite,” a jcep-likc minia- 
ture vehicle designed for use by para- 
troops, Prototv’pes are currently being 
tested by the Marine Corps. 

Rocketdyne Building 
Engine Service Unit 

Rocketdyne Division of North 
.American Aviation lias broken gtuund 
for its serviee center in Canoga Park, 
Calif. 

Facilitv will house division's service 
unit under direction of James Btoad- 
ston, will have 132.000 sq. ft. of office 
and assembly area, vvill cost SH mil- 
lion. Some 1,000 persons vvill work at 
facility which will support .Atlas. Thor 
and Jupiter engine programs. 

Center will have three-part organiza- 
tion, factorv-to-ficld spate parts group, 
field engineers and overhaul |jlant. 
Center will have new operating basis 
for support of rocket engine progr.ims 
(AW Nov. 25, p. 86), emphasizing 
speed in overhaul and modification ac- 
cording to customer specifications. 
Completion is scheduled for fall of 
this yc-at. Center is being built with 
companv funds. 

Army E\aluates CoAcr 
For Corporal Missile 

Plastic missile cover developed for 
the Army for the Corporal missile has 
complete over 14 months’ field testing 
at \Vhitc Sands Proving Grounds. 

Called the 103 covet, and made from 



AVIATION WEEK, Jonuory 27, 1958 


L-IO-T covet material, it is said to l)c 
lighter in weight, faster and easier to 
put on tlian any cover yet developed. 
The three section cover weighs less than 
50 lb. and can be put on the missile 
while it is on the erector in cither tlie 
ground level or vertical position. Re- 
movable witli one main zipper, the 
cover can be removed from the missile 
while it is in firing position in less than 
45 see. Built-in doors over access 
hatches aid in field adjustments and 
maintenance. 

Airaaft and field electronic equip- 
ment covers have also been developed 
from L-IO-T material. Unit is manufac- 
tured by Airconductors, Gardena. Calif. 


Missile Devices Firm 
Extending Operations 

Mictonics Division of Elgin National 
Watch Co. will c.vtcnd operations of 
its Chatsworth. Calif., research and dc- 
vciopmtiif plant to include custom pro- 
duction as well as design of guided mis- 
sile and airaaft devices. The plant 
specializes in high precision compo- 
nents for the military. Lincoln. Nw., 
plant, now to be abiindoned, formcrlv 
handled production of Chatsworth de- 
sign. Micronics Division work will also 
be done at the company's new plant be- 
ing built near Palatine, III. 



it's a RECORD/ 



REPORTED FROM THE FIELD! 


A new Iransronnur design learned wiili ihe rcvolu- 
(iunary complclcty scaled semi-mclallic rectifier led 
US Ihe inirodueilon of the Miller COLD STAR series 


Today, weldors everywhere agree ihai Miller GOLD 
STAR machines give you: 



TheX day Icsl was made on thousands uF Miller 
COLD .STAR welders working under every coneeiv. 


ilK 


millei* ELECTRIC MAttUFACTURING CO., INC. 

APPLETON. WISCONSIN 

dlsliibuted In Conodo by CANADIAN LIQUID AIR CO., LTD. Montieol 
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The Importance of 

DIGITAL TECHNIQUES 

Digital techniques constitute one of the imponant devel- 
opments which have made possible the recent advances in 
computers and related equipment for computation, data 
processing, and industrial and military electronic control. 

Digital computers for scientific compulation range from 
smail specialized units costing a few thousand dollars, to 
large general-purpose computers costing over a million 
dollars. One of these large computers is a part of the Ramo- 
Wooldridge Computing Center, and a second such unit is 
being installed early this year. 

Electronic data processing for business and industry is 
rapidly growing based on earlier developments in electronic 
computers. Data processors have much in common with 
computers, including the utilization of digital techniques, A 
closely related field is that of industrial process control. To 
meet the needs in this held. Ramo-Wooldridge has recently 
put on the market the RW-300 Digiul Control Computer. 

The use of digital techniques in military control systems 
is an accomplished fact, Modern interceptor aircraft, for 
example, use digital fire control systems. A number of Ramo- 


Wooldridge scientists and engineers have pioneered in this 
field, and the photograph above shows the RW-30 Airborne 
Digital Computer. 

The RW-30 is an example of what can be accomplished 
through the application of digital techniques in conjunction 
with modern semiconductor components. It performs com- 
plete mathematical operations, including multiplications, at 
the rate of 4000 per second (as fast as large scientific com- 
puters). Yet it occupies only 4.19 cubic feet, weighs 203 
pounds and uses 400 watts power. It is packaged in four 
separate units to facilitate installation in aircraft. The mag- 
netic drum memory has a capacity of 2607 21-bit words. 

The versatility inherent in digital techniques makes it pos- 
sible for the RW-30 to handle such varied military aircraft 
problems as navigation, armament control and bombing, and 
combinations of these problems, without changes in the 
RW-30 itself. 

The RW-SO also serves lo illiisirale ihe balaiiceJ iniegra- 
rion of systems analysis and product engineering which is a 
principal objective at Rumo-Wooldridge. Similar programs 
are in progress on other airborne and electronic control sys- 
tems. cominiinicalion and navigation systems, and electronic 
insiriimeniaiion and test equipment. Engineers and scientists 
are invited lo explore openings in these pelds at Ramo- 
Wooldridge. 


The Ramo-Wooldridge Corporation 

6i 




TITAN ICBM fticl tanks arc slioun being pcc|>arcd fat weld fabrintian by automatic mill- 
ing machines. Photos hint at the large size u( the missile being built by the Martin Co. 


How Titan Fuel Tanks Are Welded 


Largest precision welding tool inshil- 
lation ever engineered in this txnnitry 
is now in operation at the Martin Co., 
Oenier. Col. Specifiaiih designed for 
Ihc construction of tlic Titan intercon- 
tinental ballistic missile, the welding 
equipment was engineered In the Ma- 
chine Welding Department of the .^i^ 
Reduction Co.. New York, N. Y. 

Included in the instiillalion arc fix- 
lures, rotation dcsices. loading mechan- 
isms and other parts of the welding 
machine tool such as welding heads. 


remote controls and welding power 
sources. 

Ilcli'vehhng, .in inert gas arcwelding 
process, is tlic method used in weld- 
fabricating the uhiminuni sections of 
Ihc missile fuel tanks. 

Technician in lower photograph is 
inspecting the weld wliile tlic auto- 
matic operation is in progress. 

Tlic Nlartin installation is one of -tO 
(iistom-engineeted by Airco's Macliinc 
Welding Department since its incep- 
tion in 1955- 


flRST photos released of fabrication of the Martin Titan, being built for Ait Force, show 
"orange peel” sccKons being arcwelded to form part of missiles fuel tanks. 
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WITB; ^ BONGEB, BIBE-SBA-ISr 


Reliability . . . one of die electronics industry's most press- 
ing problems- Today, a system must not only work effi- 
ciently — it must often perform operations under highly 
adverse conditions. 

Hughes Products, the commercial activity of Hughes, 
markets a wide variet)- of reliable systems and components 
to industry . . . ranging from semiconductor devices, elec- 
tron tubes, instrunients and eleciio-mechanical components, 
to control 5)-steins. In order to establish tight quality con- 
trol, all functions — research and development through man- 
ufacturing — arc performed by Hughes Products personnel. 

One intportant phase in producing reliable products is 
careful control at each step in the manufacturing process. 
The assembly of the tiny Hughes transistors shown at left, 







Reliability 


Systems Analysis 
Semiconductor Applications 
Semiconductor Sales 
Solid State Physics 


H'rlle, briifij ouilinhig your txptrimce to Mr. Phil Sdirid, Hughes 
Paimuel. Bldg. 17 A. CuivetCity, Ca/i/bmiVi. 


for example, is carried out imdcr glass in a dust-free, mois- 
ture-free atmosphere. The care given these “incubator 
babies” assures the quality needed for reliable performance. 

Reliability is given high priority in eoerf phase of the 
Hughes operation. Years of study and experiment — in re- 
search, development, and manufacturuig — have given 
Hughes electronic armament $ystcm.s. radar warning sys- 
tems, guided missiles, and commercial electronics products 
a reputarion for high standards of performance under all 
kinds of conditions, 

challenging fields benefits the present and prospective 
emploN’CC by assuring him an opportunity to progress with 
a leader in his field. 




AERONAUTICAL ENGINEERING 



CATAPULT 


F8U-ls Begin Duty on U.S.S. Saratoga 


By Erwin J. Bulban 

Alxiard U.S.S. Saratoga— Some ^,500 
officers and men of tliis 60,000-ton- 
phis siipercarrier are battling a host of 
problems preparing for eight months 
of duty guarding the vital Mediterra- 
nean waterway, only 40 min. disLint 
from Russian jet bases. 

During a week at sea some 250 mi. 
off the giant carrier basin at Mayport, 
I'la., crew and airmen attempted to 
prepiirc for a stringent Navy opera- 
tional readiness inspection planned to 
test whether the Saratoga and the ac- 
companying U.S.S. Essex were ship- 
shape to replace the U.S.S. Eorres^l 
and U-S-S. Randolph in the Neat East. 

Carrier Problems 

Among the problems facing Adm. 
Clifford S. Cooper, commander of 
Carrier Disision 6, and Capt- .Alfred 
R. Matter, commander of the Sarafogi; 
• Low experience level of the new. 
new bands tunning some 30% to 50% 


in many departments and many basing 
no previous carrier dut\’. 

• Need to break in a new carrier air 

S oup, which includes \’l'-32. 0ying 
e ^rst fully operational squadron of 
Chance Vought ESU-l Crusaders to 
come aboard a carrier. 

• Unseasonably cold and stormy 
weather which riddled the planned 
heavy flight training and indoctrina- 
tion schedule. 

In addition to Vr-32’s Crusaders, 
the 77 aircraft of Carrier Air Croup 3 
aboard Saratoga (CVA-60) include 
McDonnell h'5l)-2Ns of VP-31, Doug- 
las A3D-2S of VAH-9. Douglas A4D-ls 
of VA-34, Douglas AD-6s of VA-35 
and a handful of .AD-3Ns and AD-5\\'s 
of VA\V-i 2 and VAAW-33 and Grum- 
man P9E-8P Cougar photo planes of 
VI'P-62. 

On Essex is .Air Task Group 201 
comprising p3H-2N's of A'F-ll. North 
American FJ-3s of VI''-62, Douglas 
A4D-2S of VA-S3. AD-4s and AD-6s of 
V.A-105 and North .American ,Af-2s of 


VAH-7 along with some AD-4Ns of 
\'A\\'-12 and \'AAW-33. AJ-2s ate 
tankers used to refuel combat air patrol 
planes and were scheduled to stand by 
for emergency refueling. 

Performance of the Crusader is 
ahead of all other fleet fighters in range, 
speed and altitude capabilities. .Adm. 
Cooper noted, adding that the h'SLf 
teamed with the Navy's Sidewinder 
infrared Iioming missile is a "terrific 
instrument." Crusaders on the Sam- 
toga carry two Sidewinders each on 
mcks on either side of the fuselage 
behind the cockpit. 'Hiis type of 
mounting was chosen bv Chance 
A'ouglit Dceause it preserves tbe integ- 
rity of the thin wet (integral fuel tanks i 
wing; also, closer locatioiv to the air- 
plane's center line provides improved 
initial aiming, compsiny personnel 

High cost of modem fighters limits 
numbers that can be procured' under 
current budgets; their size also limits 
the number that can be carried even 
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on large carriers such as the Saratoga- 
as a result. VE-32's 12 K8Us repre- 
sented total squadron strength, and no 
spares arc aboard. This requires that 
the airplanes show a good reliability 
record. Even under the handicaps 
encountered operating the first week 
aboard the carrier, VF-32 maintained 
a good availability, only two of the 
Crusaders being out at anv one time. 
Aviation Week was told. 

Svatenis ate laid out to provide easy 
accessibility; niajor portion of wiring 
from cockpit passes back along one 
side of the fuselage, hydraulic lines on 
the other side and thev ctoss over in 
,m easily accessible utility compartment 
behind the cockpit. Nlajority of the 
3.000 psi. hydraulic system’s valves are 
located in a compartment in the belly, 
forward of the main gear well. Instru- 
ment panel can be rotated forward 
permitting easy, access to this critical 

\'F-32 handled its Crusaders 
smoothiv on the deck of CVA-60. 
Pilots like the comforting feel of the 
high-powered J57 with afterburner, got 
avvav easily on wavcoffs, “bolters" (tail- 
hook mining the arresting cables). 
Vatmble incidence wing also made 
catapult launch takeoffs seem smoother, 
the airaaft climbing away without the 
mushing apparent in other types. 

Crusaders and A4D-2 Skyhavvks of 
Essex, latest tvpes to join the fleet, ate 
fitted with air-to-air-refueling probes. 
Ilie Crusader's is a retractable installa- 
tion housed in a streamlined bulge on 
tlic port side of tlic fuselage aft of the 
cockpit; the Skvhawk’s is a fixed, long 
external probe on the starboard side. 
Roth hpcs use AD-fis fitted vvifh 
"Buddy” refueling gear to stretch their 
range; in the case of the .A4D-2, tlie 
Skvraidcr tanker carries sufficient fuel 
to provide it with almost full tanks. 

A4D Is improvement 

.A4D also is a distinct imptovenicnt 
of earlier att-ack tvpes, such as F^Fs 
used for attack missions, according to 
.Adm. Clifford, lie noted that the Sky- 
hawk lias improved bomb load and in- 
creased range over the F9F. also is 
easier to handle on tlie deck because 
of its smaller size. Latter point was 
readily apparent while watching plane 
handlers spot the aircraft; for one 
thing, the delta wing configuration per- 
mits dose stacking of planes, leading 
edge to leading edge. 

Simplified cockpit presentation is a 
p;irliciilar characteristic liked by pilots, 
vine pilot pointed out as an example 
tlie oil pressure indicator-a printed 
presentation that tells him whether 
pressure is normal, too high or too low. 
Direct-reading gages are fine for the 
engineering tv'pes interested in compil- 
ing data, but carrier pilots are primarily 


CREW of U.S.S. Sanli^a, lined up for personnel inspection at ses. are viewed from off 
the port bow. -Aircraft spotted forward include F3H-2Ns, F2II-4S. .ADs and F9F-8s. 
A3D attack bombers are spotted aft. Tacan gear is visible atop radar mast, 


F8U-1 of VF-32 is refueled in flight by AD-6 of VA-35 demonstrating buddy system 
flight refueling. AD-6 carries three large external fuel tanks. 


FLIGHT deck crcws ate respoth'ng the deck. F3H-2N Demon is visible behind three 
F8U-ls. Aircraft Nos. 208 and 204 ate in position for catapult launch. 
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conccmcd «itli a iiinple “go-no go” 
answer, he shitcd. 

Pilot comments indicate tliat the 
Skyhawk handled nicely, one thing 
that requires close attention immedi- 
•jtelv after landing is a tendencs' of the 
airplane to go to the left, following the 
frcc-castering non-steerable nose gear 
which rotates left plus the tendency of 
the airplane to ride 'ery lightly on the 
nose gear. 

Saratoga's Catapults 

For launching jets, Saratoga has four 
Bliss steam tatapult.s, two 250-ft. C-lls 
on either sido of the forward deck, two 
200-ft, C-!l Mk.Is on the angled por- 
tion of the port Right deck- Steam 
from the ship's boilers is stored in ac- 
cumulators at 550 psi.; firing pressure 
'3ties, depending upon the ts’pe of 
airaaft launched. F8U. for example, 
take's about 300 psi., smaller planes be- 
tween 150-200 psi. The A3D takes 
about 500. 

Hiis capacity gets the fully loaded 
.\3D. which grosses about 70,000 lb., 
up to 142 kt. at the end of the catapult; 
the FSU gets up to 180 kt.; the A4D, 
1 30 kt- A Rcgulus II guided missile, 
one of which has been launched by the 
Saratoga, is shot off at 200 kt. .\veragc 
speed at the end of the catapult is cal- 
culated at some 10 kt. abose minimum 
required airspeed. 

Planes can be spotted on any of the 
four catapults, although normally the 
-\3D is not launched from the No. 1 
catapult, which is in line with the 
island, except during trials. Reason is 
that the romting, retractable jet blast 
fences behind the catapults are de- 
signed for single-engine ts'pes; pod- 
mounted J37s of the .^30 would blast 
the island area. 

Nfodified blast fences with three-sec- 
tion liinged gates, are planned for instal- 
lation to permit greater versatility in 
launching the big .43D, Aviatiok 
W i-Eir was told- 
Picket Duty 

Piston<-nginc .\D-5s make normal 
takeoffs- AD-3k\'s of VA^V-12 are 
used as radar pickets, extending the 
range of the carrier’s normal warning 
radar gear. Primary mission is to alert 
the carrier to low-flying attacking air- 
craft trying to sneak ia under the car- 
rier's radar; secondary job is anti-sub- 
marine. warfare, hlissions normally 
last some 5i-4 hr., with tlie planes 
orbiting in their search patterns at ap- 
proximately 2,000 ft. One of the 
N'asy's largest units. k'AW-I2 has some 
1 50 officers and 63 aircraft, from which 
it supplies picket aircraft for all carriers 
v-ning the Atlantic fleet. 

Detcmsc of the ship rests primarily 
with the fighter squadrons— CVA-60’s 
defensive armament is puny compared 
even to its ^Vorld War 11 namesake. 


F80-1 Crusader from Squadron VF-32 takes "catshot” from port catapult of U.S.S. 
Sacatop. Variable position wing is visible in slow speed attitude. 


Plans call for replacing guns with sur- 
facc-to-air missiles. 

With squadrons kept down to the 
minimum of aircraft needed and no 
spare planes carried, stocking necessarv 
volume of spate parts to provide pull- 
and-tcplace maintenance is one of the 
sorest problems on the giant carrier. 


As'iation Stores Division of Supply 
Department is responsible for airframe. 
pow'Cipiant and all electronics spares; 
in addition maintains inventory control 
of jet fuel, aviation gasoline and oils 
and hydraulic fluids. 

Inventoiy, less fuels and oils, tuns 
some S3. 5 million. 


ORDNANCE crew services cannon of F8U-1 on hangar deck of Saratoga. Rarir on side 
of aircraft above open access door is for Sidewinder missiles. 
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Thompson sets a new high standard of 
reliability in retreads for heavy, modem prop 
airliners. Design and construction of Thompson 
treads is based on the accumulated knowledge, 
engineering skill and manufacturing experience 
of the world's largest retreader. Thompson 


Extra-Landings Retreads have operated safely on 
more airliners flown by more airlines for more 
years than all other retreads- Thompson in its 
three large, modernly equipped plants plus 
airport delivery offices is conveniently located to 
meet your needs promptly. 


'THOMPSON 


/(Ae^ 


• s» 




Iiidicutiniis arc that storage .space fur 
spare aircraft material is u critical s|xit 
on even such a large carrier as Saratoga 
-As'iation Stores Disision maintains 
suinc 20 storerooms and has available 
additional 20 storage spaces. 

Inventory Difficulties 

Blit one of problems mentioned often 
in discussiun.s witli the numerous 
mamifaetiircrs' technical rcprc.sentativcs 
aboard was their inability to locate ma- 
terial that had been brought aboard. 
One such representatise told Avi.-vhon 
\X'f.i:k that to overcome this problem, 
he had personally supersised loading 
and storage of his material and made 
up lists shoss-ing ssbat ts jje of material 
ssas stored where, so that squadrons 
could quicklv find needed j>arts. 

Rcprc-sciitatiies from .\\’ionics Oi\i- 
.Mon of BiiAcr packed their material in 
kits coi’cring complete imcntorics for 
various tvpcs of planes and personally 
snpenised their loading. Inventories in 
stock were off-loaded, they said- They 
hope to introduce this ssstem to other 

Attempt to meet hcasv training 
schedules in preparation for operational 
readiness inspection was scvcrelv handi- 
capped by stormy weather, which also 
punctured plans for night filing opera- 

In addition, low experience level 
of the flight deck crews slowed the 
pace of planned fli’ing. This was most 
noticeable the first few days; near the 
end of the week operations ii-cre going 
noticeably smoother. 

Ship’s officers said that by the time 
llie ship arriicd in the Mediterranean, 
in some three weeks time, the team 
would be deiclopcd to a high Icic! of 
proficiency. 

Inexperienced Personnel 

Aircraft handling officer noted that 
he had some 50% turmiver in his fiOO 
personnel working the Bight and two- 
acre hangar deck, and mam had never 
seen an airplane land on a carrier. 'Iliis 
was noticeable at first in the lime it 
took to get planes ready on catapults, 
eases nf too many people mni ing in to 
do a particular job and then getting 
dear m an almost leisurely mannc>r. 
further slosving o|)crations. When an 
.X4D lost a fuel cap on catapulting, 
deck crew was slow in getting to the 
airplane when, after the lauding, fuel 
|)oi:rcd out causing a momentary flash 
fire tliat nearly envclo|)cd the entire 

l'’ire hose snagged and was delayed 
in reaching the airplane, as was the 
pilot’s ladder. 

During this period of shakedown, 
harassed officers and many crewmen 
were getting onlv three or four hours 
of sleep a day. in some cases slept on 
cots nemr their work. 



complete electronic 
and 

mechanical 

assemblies 


Enoorapasssd in the scope of Erco's cnanulacturing 
operations are standard and custom-designed electronic 
and mechanical assemblies. 

Long experience in the sheet metal and electronic 
industries has made Erco expert in both fields Of 
endeavor. Illustrated above are two customhuilt racks 
complete with electronic assembly ready (or insertion 
into a Irailerized’ compulei. These units are indica- 
tive of the precision eiecironic assembiy and intricate 
metai working carried on at Erco. 

You’li find that it is economicai to consuit Erce for 
the design and fabrication of compiele eiecironic and 
mechanicai assembiies. Erco offers you two mafor 
advantages as an eiectronic and mechanical sub- 
contractor - advanced engineering experience end 
talent that has solved thousands of assembly prob- 
lems and - one-nuaiter million square feet of manu- 
facturing facilities concentrated under one roof. 

Send Erco an outline of your problems in these 
fields or write today Dept. MS, Riverdale, Md.,(or more 
details. They ate given in the brochure "Erco - Pro - 
duction Facilities." 
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Robertson VTOL Makes Tethered Flight 



Ft. Worth, Tex.— Tethered flight 
trials started lierc Jan. 8 on a new 
\ectorcd .dipstreani type vertical takeoff 
and landing airplane designed by 
Robertson Airaaft Carp., a subsidiary 
of Aero Design & Engineering Co. 

Developed as a private venture, the 
aircraft is aimed at the military market 
and has been shown to inilitarv- rep- 
resentatives. Designers say they arc 
confident the test aircraft ‘'will open a 
new realm in fixed wing aircraft flight." 

Robertson VTOL is a four-place air- 
craft and lia.s a high speed cruising 
range of about 1,000 mi. Robi-rtson 
skijrped tiie flying test In'd stage and 
has produced a prototv pc designed as an 
(i|X’rational airplane. 

It is powered by supercharged 3i0-hp, 
l.ycoming GSO-180 engines and ran be 
.iil.i|]led to turboprop operation in tlic 

'lire \^rOl. utilizes a vectored sli|)- 
strc-aiii and conventional controls. Ex- 
tensive flap svsfcm used for hovering 
retracts into a Invv aspect ratio wing in 
ciui.ve configiuation. The aircraft cm- 
plovs a sliding flap, and all control 
conies from the double-slotted full span 
trailing edge flap. 

Leading edge shroud used on the 
\'TOL is a boundary layer device which 
provides trim ei|uilibrium. 'Iliis is a 
technique National Advisorv Com- 
mittee for Aeronairtics advises for use in 
hovering and transitional flight. 


.\ll fuel and oil for the \'TOL is car- 
ried in the ti|> tanks which double as 
end plates to inerrase cruise efficiency 
of the low aspect ratio wing in cruise 
configuration. 

End plates also improve characteris- 
tics in ground effect, and carrving fuel 
and oil in the tips .simplifies cooling 
problems. 

Robertson .Aircraft Corp. was formed 
in October, 1556. On the basis of his 


VrOl. design proposal, designer Janies 
Roberl.von readied an agreement two 
months later in wliicli .^eni Design 
acquired control of Robertson .\irctafl. 
and the companv became an Aero 
Design research and development suh- 

Thc V'TOL project started as a pure 
research project. Aero Design hii.s in- 
vested about $200,000 in the project 
so far. 
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Eimac Ceramic Tetrodes are the Best 


Approach to the Advantages of SSB 


ti ipoce miniraizes driver sro{ 
ingly attractive distortion from this 

and 4CX1000A shown above are especially well-suited 
for airborne use in Closs ABi operotion. The 4CX5000A 
is ideal for high power ground stotion use. These tubes 


The growing demand on available spectr 
mokes single sideband o| 

In aeronauticol communications. SSB operation all 
the same amount of intelligence to be transmittei 
one-half the bandwidth required for conventional 
transmission. Longer ra 
nal-to-noI$e ratio and 
other signals. Relioble 
age power in the find rf stage results in substantial powers encountered, 
reduction in total weight and cost of SSB tronsmitting 
equipment. 

A modern Class ABi linear omplifie 
to raise an SSB signal to the desired 
stability and no distortion. Zero grid drive requi 


once-proved n 


ability to handle the high peak 


pactness, ruggedness, ond high reliobilily demanded in 
ideal way exacting aeronautical oppllcalions. 
level with 


EITEL-McCULLOUGH, INC. 

SAN 8RUNO - CALIFORNIA 

with ceramic tubes that can take it 



GLISS JIB, SSB OPEMTION 
4CX2S0B 4CX300A 

Plate voltage 2000 v 2500 v 

Driving Power 0 vi 0 w 

Peak Envelope Power 325 w 400 w 


4CXS00DA 
7500 V 


n,ooo 




THUNDER T’i§cr.s make n puss over 5cld ill air show, holding nine-plane diamond foimalion. 


Chinese Fly Nine-Plane Diamond 


Turbine Integration 
Challenge to Industry 

Ixiiuloii— Cdiiipli-tu iategMtirm of 
Itirbme engines with some form of 
binindarv laser control is a major chal- 
lenge in future jet transport design, 
.\. l-oiiibard of Rolls-Royce Ltd., 
recently said before the Ro\al ,\eto- 
nautical Socictv. 

Otlicr points made by Lombard in- 

• Certainty that ini]>ctus of the high 
elficicuci tiirhoprop engine would en- 
at)le ait frciglit rates to compate with 
road haulage on a competitive cost 
basis. 

• High ]trcssiite ratio bypass turbojets 
needed for ranges above 500 ini. would 
soon l>e announced. 

• Likelihood of lO'l? iniprovenient in 
fuel consumption will be offered above 
that of Boeing and Douglas jet tians- 
ports., 

• '\ ithout military demand high en- 
gineering costs of supersonic airliners 
would keep them out of commercial 
service for "a number of years." 

• Military nnclcai aircraft have very 
distant prospects and conmiercial nu- 
clear aircraft can be ruled out. 

Discu.ssing tlic integration c>f engine 
.ind aircraft. Lombard echoed mam of 
'the advantages advanced recently by 
Dr. [jichmann of Ihmdlcv Page Ltd. 

I hindicy Page lias been operating a 
sacked boundatv laver giving laminar 
flow on a Vampire aircraft. T his com- 
[wnv is now believed to be reads to go 
aUeiicl on a 30.000 lb. civil aircraft 
with a full chord laminar flow wing 
using suction. 

Lombard stated that up to 100% 
increase in lift coefficient was possible, 
leading to a 30% reduction in gross 
iveiglit and a 20% retUicticin in direct 
oijctating costs. 

T'lic jet engine, wlien cruising at 
M.ich 2.3, has an overall efficiency 
value of 33%. Lombard said. If a satis- 
factorv lift-drag ratio can Ik achieved, 
long range flights at these speeds will 
iKconie an economic possiliilitv. he 

To meet this rcquiteincnt, he said, 
aircraft and ensines would need to lie 
optimized at this speed and landing 
and takeoff requirements ignored. 

'Ille low lift coefficient required 
would l>c met Ijv a liighiv swept delta 
fuselage having a leading edge well 
hcliintl the Mach angle, liigli wing 
loiiding with low skin friction and 
minimum pirasitic drag. Lift augmen- 
tation vvinild be needed at takeoff: jet 
lift was proposed and had alreadv lieen 
demonstrated bv the living Bedstead 
made by liis compmy. 

Lombard said that its development 
would be very expensive and so was 
likeiv to ddav sucli a scheme for years. 


Republic of China'.s precision acro- 
batic team, the Tluinder T igers, is liv- 
ing a nine-plane diamond lonnution of 
Republic F-.3-IGs, Organized in August, 
1934. the Chinese Nationalist pilots 
made their first off-island appearance in 
December of tli.it year |Xirticipating in 
an Aviation W'cek ait slinw in tlie 
Philippines. In 1956 the team came 
back to the Philippines, having in- 
creased its diamom! from an original 
four planes to six. Public reaction to the 
six-plane formation was enthusiastic, but 


wlicm the Nationalist pilots iieard that 
otlicr teams also were flying six-plane 
diamonds, thc-y became dissatisfied. 

It was at this time tliat the Tlinuder 
Tigers developed a nine-piane "supet 
diamond." Making their third apptar- 
aiia' against other tt-.niis in the Philip 
pincs un Dec. 1 5. 1937, the Thunder 
Tigers flew their nine-plimc formation 
througli loops, barrel rolls, steep turns 
and a bomb burst which was fallowed 
by a low pass over the field and a join- 
up. TTicir unusual performance drew- 
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Now on the job . . 

BELL'S 2,000th 
MODEL 47 HELICOPTER 




Watch 

••WHUlYBtaBS'- 
on TV., consult 
your local paper for 



Bell has built more helicopters than any other manufacturer. 

The 2,000th edition of the distinguished 47 model series, the Bell 
Ranger, has rolled off the assembly line and joined the 
hundreds of other Bells at work for many of America's best-known 
companies. In the Armed Services, in business and 
industry, it’s the most widely-used helicopter in the world. 

For the Bell 47 represents 2,500,000 hours of flying 
experience . . the equivalent of almost 300 years of flight time. 

It has stood not only this test of time, but has proven its ability 
in true-life tests of climate, altitude and terrain in 52 countries. 
From its military success on the battlefields of Korea, the 
Bell has gone straight to commercial success in hundreds of 
peace-time uses. In such fields as oil, manufacturing, 
construction, utilities and agriculture, as well as in defense work, 
the Bell is proving its worth, paying its way, many times over. 

And the Bell 47 continues to be lowest in initial cost, lowest in 
maintenance, longest in service life between overhauls 
. . and most advanced in operational features. Look to the 2,000th 
Bell, and the thousands that will follow, for continued leadership. 


SUBSIDtARV OF BBLL AIRCRAFT CORPORATII 


WORTH, TEXAS 


uitlnisiiistif iicclaiiii from flic onlookers. 

The Chinese pilots fly line aircraft, 
the same aircraft in which they occi- 
sionally cng.igc Communist jets along 
the mainland coast- The plane’s are 
combat ready, except that ainnnmition 
iniiallv is remoted from guns— an ex- 
ception Ireing when they perfnmi 
localh at Taiwan. The pilots ate mem- 
tiers of a combat unit and have many 


By Michael Yaffce 

Bedford, Mass.— One-iiiilUunth of an 
inch can make a big difference in U.S 
militar; capahilit). Just how imicli this 
mrisible line means to this country’s 
mililan iiuglit was the theme of the 
nth .\nnual Meeting of the dimen- 
sional Standards and Metrology divi- 
sion of the American Ordnance ,'\ssn. 
held here at the ,\ir Force Cambridge 
Research Center. 

One-millionth of an inch is the high- 
est accuracy with which the National 
Bureau of Standards has been able to 
calibrate and certify master gage blocks. 
For Years, these gage blocks have served 
as reference standards for controlling 
production tolerances to a ten-thou- 
sandth pirt of an inch. Until reccntlv, 
such tolerances adeqiiatelv met the de- 
mands for accuracy and reliability 
needed in weapon technology. 

But the advent of new, high-per- 
formance weapon, detection and con- 
trol svstems has outmoded these stand- 
ard.s. 

I'odav, the demand is for control 
of production tolerances to within a 
liunclred-thousandtli part of an inch, 
i his, in turn, means master gage blocks 
that cm be calibrated and certified to 
one or two tcn-milliontlis of an incli- 
!o mainFain tliis accuracy and tcli- 
abilitv from the production line to the 
militiirv base, it also means the estab- 
lishment of field facilities with test 
equipment and me-asurement standards 
liav ing accuracies lierctoforc found only 
in precision metrology laboratories. 
Programs in Progress 

Well aw-arc of this need for greater 
precision, tlic more tlian 500 metrolo- 
gists who .attended tlic meeting wanted 
to know what was being done aliout it. 

F'or one thing, said A. V. Astin. di- 
lector of tiro National Bureau of Stand- 
,irds. flic Bureau is making good prog- 
ress on the development of the mote 
precise standards reciuited. lOr. .Astin 
liclicvcs that by 1Q60 tlic major 
national standardizing lalxiratorics 
Ihronghout tlie world will agree on 
rising the waic length corresponding 


duties besides acrobatics. Nothing sjie- 
rial in the way of equipment or main- 

^'^Capt Sidn\y"s.'^^^b^ is as- 

signed as Military Assistance .Advisory 
Group Operations .Adviser to the unit 
to which the nunider Tigers belong. 
He has flown approximately 8Q0 hr. 
with the Chinese pilots during tlie pist 
21 months. 


to a specific energy transition in a 
s[X’cifie atom (currently favored: the 
orange line of krypton SO) as -the ulti- 
mate standards for all length measnre- 

Meanvvhile, Dr. .Astin pointed out. 
there is need to standardize the inch 
among the "three inajot Englisli-spwk- 
ing and iiicli-nsing countries,” the 
United States, lingland and Canada. 
Ihe fractional differences in the three 
inches Iresijcctivelv: 2.5-1001)5 cm, 

2.5399956 cm. 2.549999 cm) created 
confusion and inefficiency during 
W'orld War II in the exchange and 
mutual use of precision iiistriiments 
and components. And with today's 
trend toward ever increasing precision, 
the inefficiency and confusion would be 
compounded in the event of future in- 
terchanges. 

To end this mix-u|) in measurement 
standards, Dr. Astin proposed that the 


major Flnglish-sptaking nations adopt 
as a standard an international yard ex- 
actly equal to 0.9H4 meter. This, in 
turn, would establish an international 
inch exactly equal to 2,54 cm. By unan- 
imous voice vote, the American Ord- 
nance Assn, agreed on the spot to sup- 
port Dr. .-Astiii's proposal. 

In the Soviet Union, Dr. .Astin said, 
the value and im|)ortancc of precise 
me.iMiremeiit is fuliv appreciated. The 
Soviet's sixth F'ive-Vcar Program (end- 
ing in I960), for example, has among 
its chief objectives the following; Fls- 
tablislimciit of a total of 129 calibration 
centers which will pass on the accuracy 
of all instrimicnts used in Russian 
laboratories and plants: tripling of pro- 
duction of instruments for all forms of 
measurement: and the erection of 100 
additional plants for producing metro- 
logical instruments. 

The greatest single impetus behind 
this drive for greater precision liotli 
here and in Russia undoubtedly stems 
from the fast growing importance of 
missiles. Robert Cuthill, deputy di- 
rector of tbe Armv Ballistic Nlissilc 
.Vgenev's Industrial 0|)cnitinn.s Divi- 
sion, discussed the importance of ac- 
euraev in the manufacture of large 
ballistic missiles which contain 6.000 
to 10,000 line items and 20.000 to 
50,000 component parts. In using elec- 
trical calibration standards for example. 
Mr. Cuthill pointed out that .Army 
‘Ballistic Missile Agenev establishes its 
ftequena' standard by comparison with 
the National Bureau of Standard station 
WAVV. to an accuracy of plus or minus 



Standardization, Closer Tolerance 
Needed in Production Calihralion 
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THE ARMY H-23D . . . 


Design of the basic H-23 helicopter was largely governed by 
a doctrine of ruggedness. It has produced a dependable helicopter, 
with a record of safety unequalled in its class. 

Now, in the H-23D, a completely new 1000-hour+ drive system 
is introduced, seen as a major break-through in lower operating costs. 
A full-time 250 horsepower is available and, significantly, 
without 'Vedline" restrictions warning of jeopardized service life. 

Thus, ruggedness has also afforded growth potentiol. 

In the H-23D, growth potential assumes a new importance. Its existing 
components are designed to accept even greater power increases 
for the future's most challenging performance demands. Now, more 
than ever, the Army H-23 is an investment in tomorrow. 


HILLER HELICOPTERS 


PALO ALTO, CALIFORNIA 


mic ijjrt ill 8x10". 


jjorfaiit in tlic nsseniMv of the smaller, 
iinguidcd missile, asserted Robert 
L.eard of the U. S- Naial Ordnance 
Test Station. W'hen a rocket is un- 
guided. the matter of thrust alignment 
is of the utmost importanee. \\ hether 
the rocket is launched from ship, plane 
or ground ramp, it is essential that the 
thrust axis runs directli- through the 
center of gr.irih-, . 

Air Force Measures Up 

The Air Torce has assigned respon- 
sibility for its caliliration system to the 
Air Alattriel Command. Primarili’. tliis 
imoh'es the control of test equipment 
.md measurement standards used to sus- 
tain accuraev and reliabiliU of weapon 

The importance of this si'ork should 
be readily apparent, declared Col. |. G. 
Selmeider, US.AK, chief of quality con- 
trol. RcccntK, a flight of Strategic .Air 
Command tanker aircraft missed its 
lefueliiig tendezi'ous with a group of 
11-47 bombers, due to errors in luniga- 
tiimal instruments introduced by faulty 
test equipment. Imagine tlie conse- 
quences. said Col. Schneider, if that 
mlscrleulation had occurred on an 
actual combat mission requiring ex- 
tended over-water flight. 

.Air Materiel Command’s responsibil- 
ity does not extend to an .Air h'oree 
missile test center such as the one at 
Patrick Ah'B. But it will covet opera- 
tional missile bases when they come 
into existence as well as r.idar stations 
and tegular US.Ah' bases. In fact, the Air 
Materiel Command plans to establish 
calibration facilities at 200 bases. Tire 
first center is alrcadv in operation at 
March Al'B, Calif. 

$25,000 for Each Base 

Col. Schneider estimated that it will 
tost 525,000 to equip each base calibra- 
tion center. Over the base facilities 
«iil be Ait Materiel Command preci- 
sion nica.siircineiit laboratories located 
at eight field offices in tlie continental 
United States known as .Air Materiel 
.Areas. Tlrese .Ait .Materiel .Area labota- 




HONEYCOMB 

STRUCTURES 


Consider these advantoges of . 


[oMPANYInc. 


WEIGHT REDUCTION 
HIGH RIGIDITY 
SHOCK RESISTANCE 
FATIGUE RESISTANCE 

We can furnish you with cemplele 

SUB-ASSEMBLIES 

ready fer immediate use 


plans include— 

STRUCTURAL PANELS 
NAVIGATION SYSTEMS 
TEST STANDS 
RADAR ANTENNA 
MICROWAVE REFLECTORS 
TRANSIT BOXES 
MISSILE FINS 

ARMAMENT CONTROL SYSTEMS 





target . . . enemy tail pipes ! 

The Navy's new self-guided, air-to-air missile, 
“Sidewinder,” is so accurate that it can “home” in on 
and hit the tailpipe of a supersonic jet engaged 
in violent evasive action. Control fins for this deadly 
new missile are produced by the Aviation Divisions 
of Kelsey-Hayes Co., Detroit 32, Michigan. 
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Burwu of Standiirds Center in Boulder. 
Colo., to monitor ii stiuuhireU cxclningc 
IJrograni between the Bureau and Air 
Materiel .Are'd laboratories. In the 
future, each ,\ir Miiteriel Are.i labora- 
torv «'ill send its standards directly to 
National Bitreau of Standards at 
Boulder for calibration in exchange for 
a set that has alrt-adr- been calibrated. 

Complicated and costly as this pro- 
gram appears. Headquarters US-\I'' bc- 
liercs it is also 'ital to national defense 
and has given .Air Materiel Contniand 
the go-anead for its plans to imple- 
ment the program. It seems, as one 
Anicrican Ordnance .Assn, member re- 
marked. that national sur\ i\ al rum- rests 
on a master gage block, 

Rorket Researchers 
Regisleriiig: Students 

'Ihe Rocket Research Institute. Inc.. 
has established a National Registry of 
Student Rocketeers so as to coordinate 
and ads'ise on a national le\cl tlic safe 
preparation by students of rocket train- 
ing dc'ices. 

Students are requested to send to the 
Institute, name, address, age. school 
attended and name of science tcaclicr. 

Students making satisf.ictory progress 
will be invited, at the age of I S. to join 
the Rocket Research Institute. .Addi- 
tional infonnation may be obtained by 
writing the Institute at 3262 Casteta 
Ave., Glendale 8, Calif. 


IAS. AAS lo Present 
Honorary A^vards 

.Aeronautical and astronautic.il 
awards will be presented on coiisecu- 
tire esenings in New A'otk City dining 
the last week in January. 

I'lie Institute of .Aeronautical 
Sciences will pre-sent iM 1437 Iloiumiry 
l-'elUms .Award, the highest the Insti- 
tute. can bestow, to AA'illiam Little- 
wood, .Anicrican, and Bn K. O. Lund- 
betg. Swedish. 

Mr. Littlcwoiid is vice president of 
Kquipment Research, American .Air- 
lines. Mr, Lundberg is director, ,Acr<v 
nautical Research Institute of Sweden. 

I’rescnhdtion of the awards will take 
place on |an. 28 at the Hotel Sheraton 
•Astor. 

Guest s|)caker for the occasion will 
he Sen. AV. Stuart Symington. 

1 lie -American .Astronautical Society 
will present its Space niglit .Award to 
W'ernber son Braun, .Army Ballistic 
Missiles .Agciicv, Hiintsvillc, .Ala., and 
the Melbourne AV. Boynton .Award to 
Maj- David G. Simons US.Ah', Chief- 
Space Biology. -Aero Medical I'icld 
Laborators'. Holloman .ABB, X. M- 
.AstTonautical Society's asvards svill be 
given on )an. 29, at Midstoii House. 
Guest speaker for the society svill be 
AA''clcome A\'. Bender, sice president 
and director, Reseatcli Institute for Ad- 
sanced Study, the Martin Co., Balti- 
more, Md. 



RoHs-Royce Bypass Engine 

Roils-Boycc Conway bypass engine has a military rating of 17.500 lb. tlmist ssith a 
comparatively low fuel' consumption, .\ derivative of this engine ssill power Diitain's 
transatlantic 'jet airliner, the A'ickcis VC. 10 (AAV Jan. 20, p. -11). 
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Gerolor pumps as a poirer source 
for hyilratilic servo systems 

Gerotor pumps ?ave becn^developed in 
recent times involving specialized prob- 
lems in hydraulic servo systems. 



Imp, 


10 Gero 


1- punsp fc 


e ofTcrod by 
•o conti-ol ap- 
ive displace- 


plications. It i_ . . 
ment pump and provides a smooth 
posver flow from one end of the pump- 
ing cycle to the other. Unlike other 
types of pumps which tend to quit work 
at the low end of the speed range, 
Oerotars stay right on llte job and 
provide positive poiver to the extremely 
low range. Thus, they are exceptionally 
responsive in sci-vo systems. 

The Geraiur piinip is a form of internal 

parts). is lightweight, valveless, 
provides exceptional performance and 


p, electronic coolant 
craft and guided mis- 
ir installations. 


I figuration and optimum plumbing, 
'i Your inquiry is invited. 

W. H. NICHOLS CO. 




. . . recording satellite tracking 

signals — on 16 channels of 

SANBORN 

S V S T B M S 


iNDUsmiAi. eivisioN 

SANBORN COMPANY 

17S WtMAN S7REET, WALTHAMS4, MASS. 
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51,000 hours and 3,000,000 miles 



WITHOUT AN ENGINE FAILURE 


...that’s the extraordinary 
record of Franklin engines in 
Bell helicopters operated by 
Chicago Helicopter Airways 


Chicago Helicopter Airways has flown Frank- 
lin-powered Bell helicopters for 10 years in its 
pioneer helicopter air mail service in amassing 
this dramatic proof of Franklin engine reli- 
ability. These flights have carried more than 
24,000,000 pounds of mail- 96% of all sched- 
uled &ghts have been completed. There has 
not been a single accident during the entire 
period. Over the years, precautionary landings 
have been made, but there has never been a 
case of complete loss of power. 

Such phenomenal reliability is perhaps the 
greatest single reason why Franklin has built 
more helicopter engines, by far, than all other 
makes combined. 


Aircooled 

Motors 


op' por • tu' ni • ty 



KEY OPENINGS IN 4 ADVANCED 


ENGINEERING AREAS AT VOUGHT 


ADVANCED WEAPONS ENGINEERING 

This Vougbl division is planning, analyzing 
and ptoposing new concapU in missile and 
fighter weapon systems. Here, tactical re- 
quirements are established for new weapons, 
feasibilty studies conducted, and proposals 
prepared. 

Select openings eust In both the Advanced 
Missile Technical Group and the Advanced 
Aircraft Technical Group. These are re- 
sponahle positions for cnipneering special- 
ists and for design engineers up through 
lead level. Following are requirements for 
S openings which are typical of others in 

Electro-mechanical Systems Analyst. Aero- 
nautical, Electrical, or Mechanical Engi- 
neer (advanced degree preferred) with 8 to 
10 years experience in analytical design of 
guidance controls, flight mechanics, dynam- 
ics, or comparative applications of applied 
math. To study advanced weapon systems 
for guidance, controls, autopilots. 

Radar System Eagineer or Specialist. Aero- 
nautical or Electrical Engineer (M.S. pre- 
ferred) with at least 7 years experience in 
systems and/or design for radar and Are 
control. To make high-level studies of ad- 
vanced guidance and control systems. 
Advanced Weapons Staff Engineer. Ph.D. 
preferred, with at least iO years background 
in guidance or navigation and control sys- 
tems. To develop completely new concepts 
in guidance, navigation, or control systems. 
F.lectro-mechanical Syslems Engineer or 
Specialist. Aeronautical. Electrical or Me- 
chanical Engineer (advanced degree pre- 
ferred) with at least 7 years experience in 
autopilot, flight control, stability systems 
and inertial guidance systems and design 
work. To make high-level technical studies 
of various control and stabilization syslems 
for advanced weapons. 

Advanced Weapons Engineer. Aeronauti- 
cal. Electrical, or Mechanical Engineer 
(M.S. desirable) able to develop methods 
for dynamic stability and stabilization stud- 
ies. To join in. or direct, studies in stabili- 
zation. dynamic stability, missile and air- 
frame configurations, and to make flight 
path and trajectory analyses. All in super- 
sonic and hypersonic range. 

AERODYNAMICS some of Voughl's most 

vital and interesting problems are in gen- 
eral aerodynamics and automatic flight 
controls for bypeisonic weapons. This work 
Involves trajectory and configuratioR an- 
alyses, aulopiloi studies, control system 
synthesis and other responsible investiga- 

VoughPs Ion- and high-speed wind tunnels 
with a speed range from Mach .05 to 5.0. 
A limited number of additional speeUlUis 
may find assignments to match their skills 
in Vougfat’s aerodynamics activities. These 
men may have general aerodynamics expe- 
rience. or a good background hi automatic 
flight control systems. Illustrative of open- 
ings available are these 3 posts: 


Autopilot Engineer. Aeronautical. Electri- 
cal. or Mechanical Engineer (M.S. desir- 
able) plus at least 3 years experience in 
stabilization, or autopilot and servomech- 
anism analysis and design. To assist in. or 
direct, autopilot studies and designs for 
supersonic airplanes and missiles. 
Aerodynamic Field Engineer. Aeronautical 
or Electrical Engineer (M.S. preferred) with 
at least 2 years experience in stability and 
control of high-performance aircraft. To 
plan and follow flight test programs of 
supersonic missiles from a stability and 
control standpoint, and to extract aerody- 
namic derivatiyes from flight records. 
Aerodynamics Engineer. Aerodynamics En- 
gineer with Aeronautical degree or equi- 
valent and at least 3 years experience. To 
work on supersonic aircraft and missiles 
in aer^ynamic analyses of performance, 
air loads, stability and control, or fluid 
mecham'es. 


STRUQURES structures work at Vought Is 

an interesting combination of research, 
analysis, design and lest — a mixture of 
practical and theoretical problems. .Model 
tests in wind tunnel and on rodeet sleds, to- 
gether with high-speed digital computation 
are used extensively for stress, flutter analy- 
sis. and dynamic response calculations. 

At Jead and staff levels in this activity, a 
few positions of responsibility are open. 
Especially attractive to men with solid back- 


tics. or to men with wide knowledge of 
structural aircraft elements.arc these 3 im- 
mediate openings: 


Engineering Specialist, or Staff Engineer. 
With Ph.D. in applied mechanics, plus 10 

or similar work with emphasis on theory 
application. Especially desire applied math 
background with good engineering experi- 
ence. To consult on dynamic testing, flutter 
and vibration and. possibly, on 
aeroelaslicity. 


Lead Dynamics Structures Engineer. Me- 
chanical. Aeronautical, or Civil Engineer 
with M.S.. or B.S. in Engineering with an 

lion, aeroelasticiiy and missile launching 
systems, structures design and testing. To 
direct small group of engineers in dynamic, 
flutter and vibration tests, and in stress 
analysis work. 


Lend Structures Test Engineer. Engineer 
(M.S. preferred) with S years experience in 
structures or related field covering power 
controls, hydraulics or hydraulic systems, 
and control syslems. To direct groups of 
engineers in work on structural aircraft 
elements, components and complete air- 
craft, including test work and report writing. 


PROPULSION Vought is studying a number 

of advanced propulsion syslems, They in- 
clude nuclear, solid and liquid fueled rocket 
components. They iovolvc intensive investi- 
gations into internal aerodynamics, heal 
transfer and otlier problems. 

Additional skilled theoretieians and engi- 
neers are needed to advance these studies. 
For a few men whose skills have been highly 
developed — academically, or on the job — 
these openings offer pioneering experiences 
with an outstanding weapon systems man- 
agement team. Requirements follow for 4 


Aero or Thermo Specialist. Aeronautical or 
Mechanical Engineer with advanced degree 
plus at least 7 years in propulsion system 
design, specializing in internal aerodynam- 
ics and heat transfer. Special consideration 
for M^h 4 and above flow study e: 


e. To le 


impiete studies in this sj 


daily as applied to new propulsion systems. 
Lead PropuLsion Engineer. Aeronautical or 
Mechanical Engineer with advanced degree, 
plus 1 to 4 years experience in nuclear, 
solid and liquid rocket, or ramjet design. 
To develop new propulsion syslems using 
nuclear and/or rocket fuel components 
(solid and liquid). To carry design through 
preliminary stages and possibly assist pro- 
ject phases. 

Staff Engineer, Nuclear Prnpulsion. Aero- 
nautical or Mechanical Engineer, or Physi- 
cist with M.S., plus 10 years experience in 
propulsion system design, including 5 in 
nuclear development. Should be equipped 
to perform all technical design work in 
connection with nuclear propulsion syslems. 
Propellant Analyst, Chemical Engineer with 
M.S. (preferred! or B.S., plus 5 years experi- 
ence in solid and/or liquid fuel studies, To 
develop propellants for unique power 


To arrange fnr a personal interview, or for 
a prompt report on these or other current 
openings, return coupon to; 







Vought Vocabulary 


e • con' o • my : 


when round-trip missiles 
save taxpayers $102,950,000 


Most missiles land hend-first — and, like a bomb, just 
once. This destruction is desired in a missile strike, but 
it makes development costly- Scores of missiles often 
lire expended before development problems are solved. 

Vouglit’s Reniilus I and t! reclnce this expense by 
their dual application. Tactical versions of these guided 
missiles can strike head-on, with a devastating nuclear 
wallop. Test and training versions, used in development, 
van be recovered to flv again. 

One Regtilus was flown and recovered IS times . . . 
another made 16 siiccossfu! fliglits. Six hundred recov- 
eries of both missiles have saved S102.950.000 and 
gained an inestimable quantity of technical data. 


Reguhis I has aimed submarines, cruisers and carriers 
witl) a nuclear punch since 1955. Regulus II, witli a 
range of more than 1,000 miles and able to exceed twice 
the speed of soiitid, will I'oin the Navy’s underwater and 
surface Nuclear Fleet. 

Scientists and engineers: pioneer with Vought in new missile, 
manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-2, 





AVIONICS 


AIR-GROUND public nidiotcleplionc, now undergoing evaluation in Midwest, enables airborne passenger to place or receive calls to or 
Irotii almost any telephone in the world. Base station antenna (tight), located in Chicago, links airplane with . . . 


Airborne Telephone Arouses Enthusiasm 


By Philip J. Klass 

Milwaukee— Public air-ground tele- 
phone service, which enables an air- 
borne businessman or airline passenger 
to place and rcceisc tclcphoire calls to 
and from almost any spot on Eartli. is 
generating enthusiasm among users p.ir- 
ticipatlug ill ev.nluation tests. 

If the I'cdcral Comnmnicutinns Coni- 
mission finds it possible to allocate the 
necessary channels in an altcadv con- 
gested radio spectrum, it seems certain 
that most airliners and busine'ss aircraft 
will be' etjuipped so that their passengers 
can place and receive telephone calls in 
tlie air as quickly and e.asily as in their 
homes or offices. 

Total weight of tlic airborne equip- 
ment des'cloped here l>y AC Spark Ping 
is less than 40 lb., including transinit- 
tcr-receiier. hand.sct, sclecti'e railing 
and antenna. 

.Althoirgh AC has not set anv prices, 
equipment cost is expected to be quite 
modest. 

Public air-ground telephone .service 
is undergoing ciaiuation tests in a 
limited midwest area wliicli includes 
major portions of Illinois. Wisconsin. 
Indiana, Michigan and Ohio under a 
one-year trial authorization bv PCC- All 
air-ground contacts are made to one of 
two liase .stations. C)nc. locrtcd in Chi- 
cago. is operated by Illinois Bell Tele- 
phone Co.; the other, in Octroit. is 
oiwratcd bv Michigan Bell (AW Sept. 


23, p. 41). Because tlic air-ground 
radio operates in tire ultra higli fre- 
quency (UIII‘) band, service presently 
is available only to equipped aircraft 
flying witliiii line-of-siglrt range of one 
of tlicsc base shations. 

Speedy Service 

Placing a telephone call from aloft is 
hardly more invohed than making a 
comuitional long-distance phone call- 
The charge usuallv is onl\- slightiv more 
than for a conventional call.’ 'I'cle- 
phoiie call from an airplane can be 
made ' collect’' or charged to the air- 
eraft’s owner; rails originating on tlic 
ground cannot be made “collect.” 

•Airborne passenger lifts the familiar 
telephrmc handset off its hook, depres- 
ses a button on the handset handle for 
a couple of seconds (to “alert" base 
station operator), their releases it. Al- 
most immediately a female voice an- 
nounces: " I'liis is Chicago (or Detroit) 
•\\iafion Scrs-ice." 

Speaking at a normal telephone vol- 
imie Icici. airborne passenger then 
identifies his aircraft by its assigned 
call number, indicates airplane’s ap- 
proximate position, giies name, citv 
aitd plionc number of parti- lie wishes to 
talk to. Usually witnin a matter of 
10-15 see. the call is completed, barring 
busy telephone circuits or other situa- 
tions encountered in ordinary telephone 

Calls originating on the ground for 


passengers aboard an equipped airplane 
ran be made as quickly, providing air- 
plane is flying within linc-of-sigbt tangc 
of one of the two existing base stations. 

Party on the ground merely asks long- 
distance operator for Chicigo or Detroit 
-Aviation Services, gives the call number 
of the iiircraft or otherwise identifies it. 
Base station operator then uses selec- 
tii'C calling system ivliich flaslies a liglit 


iinds a 


1 the 


airplane being called. 

Only signinrant difference in proce- 
dures between air-ground telephone and 
regular telephone serv ice is that the air- 
borne passenger must press liandset but- 
ton before talking, release it to listen. 
However, this technique is quickh 
mastered and could be eliminated, if 
desired, bv increasing equipment coin- 
plcxiti- and cost, according to Arthur 
Runft. head of AC’s Commercial Elec- 
tronics Department. 


Evaluation Installation 

Total of IS AC Spark Plug airborne 
equipments have been installed for the 
one-year evaluation tests. This includes 
one on a Northwest Airlines Strato- 
cruiser, anotlicr on a United .Ait Lines 
executive Convair-340. another aboard 
a Civil Aeronautics Administration air- 
plane. Remainder arc on business or 
corporate aircraft, including a Cessna 
510 operated bv Gran-Aire of Milwau- 
kee in charter service. 

In the several months that scA-icc has 
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mi. awav from the Cltirago base station 
whose antenna is located at a height of 
540 ft. atop the i-'ield Building. Detroit 
station antenna is located in an open 
field on edge of the cih- at a 50 ft. 
height. 


Inflight Demonstration 


'I'o evaluate equipment performance 
and usefulness of the new service. AC 
Spiitk Plug has asked users participating 
ill service test to fill out a small form 
each time a rail is placed or received. 
Information requested includes approxi- 
mate airplane location, altitude, weatlrer 
conditions, how long it took to place 
the call, whether it was completed sue- 
ccssfullv. quality of the transmission 
and similar details. 

Aviation W'eek sranned tlirougli 
mote than s hundred sueli reports, 
found them to be almost universal in 
their praise of both equipment per- 
formance and the new service. One 
representative comment; "A new- high 
in comnninirations. Very clear, no 
work to talk or heat," Almost without 
exception, ground contact was cstab- 
lislicd within a few seconds, providing 
aircraft was witliin range of a base sta- 
tion, (If service is authorized by FCC, 
Ainerrcan 'I'clephone & Tclegtapli Co. 
pians to set up a nationwide network of 
base stations.) 

AC Spark Plug has received minier- 
ous requests for the loiin of additional 
airborne equipments, according to 
Runft. However, company has no im- 
mediate plans to build additional units 
pending clarification of the prospects of 
future frequenev’ allocvitions for the 
setvicc- 

Choice of FM 

N’cm- ground and airborne equip- 
ments emplov frequency modulation 
(h’M), following recommendations 
made bv Radio Technical Commission 


;i demonstration of tlie new air-ground 
telephone service in a Gran-.Aire Cessna 
310. Flying 7,500 ft. over southern 
Wisconsin, reporter placed and com- 
pleted calls to New A’ork and Wasliing- 


AIRBORNE radiotelephone, developed by AC Spark Plug, weighs only 40 lb. including 
handset and selective railing, antenna and FM tTansnvittcr-teccivci in }-ATR-size rase. 


Ixien in operation it has been put to a 
number of uses, l-'or example; 

• Ground Control Approach (GCA) in- 
to Chicago Midway .Airport, simulating 
failure of airplane's normal two-wav air- 
ground radio, made use of public air- 
ground telephone connected dircctlv 
into GCA controller's room to receive 
talk-down instructions. 

• Ait ambulance service, carrving seri- 
ously iil passenger to Appleton, A\'isc„ 
was able to telephone alicad to hospital 
and arrange for ambulance to meet ait- 
|)lane at airport. ,A1 Goodman. Gran- 
Aire vice president and chief pilot, told 
•Aviation Week he also uses air-ground 
telephone to arrange ground transporta- 
tion and for other special needs qf liis 
charter passengers. 

• Up-to-the-minute weather rc)sorts 
have been obtained by pilots liv tele- 
phoning directly to Weather Bureau 
forecasters when they L-ncoiintcrcd un- 
expected bad weather conditions. 

• international telephone call from 
Brazil to corporation executive’s office 
was made wliile executive was cn route 
to ChiragO in ;i conmnv airplane 
equipped by AC Spark Plug. Call was 
quickiv transferred and completed be- 
tween airborne executiv e and a business 
associate located tlionsands of miles 
;iwa’- on another continent. 


ton as quickly as is nistomary for nor- 
mal point-to-point calls- One call, to 
Cedar Rapids. Iowa, encountered a busy 
circuit. AA'ithin a couple of minutes a 
flashing light and chime indicated the 
airciaft w-as being called bv tlie Cliicago 
base station- W’lien the liandset was 
removed from its hooL the party was 

Qualitv of transmission and reception 
is excellent, conipiirable to tegular 
|>oint-to-point telephone service. Noise- 
canceling microphone used in the hand- 
set, made bv Roamvell Coip-. effectivclv 
removes all engine noise from the air- 
borne transmission. I'lying at 7.500 ft., 
radio-telephone contact was maintained 
at distances bcvoiid approximately 160 
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DEATH in the Atmosphere! 


Infrared Systems, Developed by SERVO, 

Put Super-Sensing in Defensive and Reconnaissance Weapons Systems 




Is it a missile-killer, screaming up with its infrared terminal guidance fiacd unerringly 
on the invading jet or rocket? Or is it a BAS (Battle Area Surveillance) drone, 
using infrared to relay to command headquarters the revealing live picture, day or nighl, 
of enemy disposition, actions, and concentrations? Or is it Are control against opposition 

Infrared intelligence is the fast growing key factor in the most effective use of modern 
weapons systems . - - and Servo Corporation of America has produced morr injrareil systems 

support systems. Its exclusive electronics equipment for use in designing, building, testing, 
and control of missile systems is without challenge. Also setting new standards of 
performance in their fields are the SERVOFUGHT UHF and VHF Quasi-Doppler 
Direction Finders for tactical air traffic control and electronic intelligencc- 
And Servo Corporation's exclusive airborne DRT (Dead Reckoning Tracer) has no equal, 
anywhere. Aboard (he Navy's AEW picket planes, it traces out the position and 
direction of the aircraft at every moment during its flight. A light-weight version which 
Includes automatic navigation features is being produced for (he Air Force. 

For full information on infrared systems, cither components or complete wcapon.s systems, 
and on how Servo Corporation's talents, experience, and capacities can assist in problems related 
to infrared, electronics, optics, and related fields — please call, wire, or write: 


SERVO CORPORATION OF AMERICA 

20-20 Jericho Turnpike New Hyde Park, LI., N.Y. 








DETROIT base station 

niciiiia. located on 
high. 


for .\uroiiaiitics (RTCA) s])cci;il ctmi- 
mittcu No. 78 in its rcpott 12S-57/EC- 
i22, and specifications pteparud by 
.\eroiiautical Radio Inc. 

-Major reason for selecting I'M over 
amplitude niodiilation (.ANI) is its 
'capture effect” wliielt cffectiicly locks 
an I ’M receiver to a transmitter despite 
aiiothct transmitter operating at same 
frequencs' within liiic-of-siglit range, 
riiis lower siisccptibilils of I'M to co- 
iliatinel interference pennils the use 
of fewer cliannels. hence less radio 
sneetrum. It is estimated tliat 40 to 60 
Cliannels can handle asiation's air- 
gtound tclcplione needs for tlie next 
10-15 yr. 

•Another advantage of l'’M is its rela- 
tive freedom from static, |3mpeller 
modulation and other adverse ptopiiga- 
lion effects. 

Equipment Details 

•AC Spark Plug’s airborne equipment, 
designed for operating in the 450-470 
me. band, consists of a 20 w. transmit- 
ter and a triple-sopcrhet receiver with a 
one micrmolt sensitiiitv. Both trans- 
mitter and rea'iver are fixed-timed. 
They arc housed in a i-.ATR-sixe case 
which weighs 27 lb. induding a small 

Kot ptcsciit scnice tests, all IS equip- 
ments arc being operated on the same 
454-05 anti 459.95 me. frequencies, one 
used for ground-to-air transmissions and 
the other for air-to-grmmd. 

Ilowcser. in any full-scale implemen- 
tation, each airplane transmitter-receiver 
would be pretuned to one pair of fre- 
quencies, among the 40 to 60 asailahle. 
To hold down airborne equipment cost 
and compk-xitv and to siin|3lift airborne 
|3rocediite.s, ground stations would be 
equipped witli receiver which scans the 
assigned spectrum, detects a call from 
any equipped ;iiiplane, then antomati- 


I T-E's AutoRef* Provides 

Cold Junction Compensation 
For Many Thermocouples 

Ideal For Data Reduction Systems 



the thermocouple circuits, In one, 

compact unit it gives you constant, pre-determmed, cold-junction 
reference for many thermocouples -actually up to several hundred. 
Typically, cold-junction temperatures can be controlled to within 
eiTF. over a wide range of ambient temperatures. 


Besides its accuracy, the "AutoHef offers tremendous convenience 
— saving both time and effort. Designed for panel rack mounting, it 
can be introduced anywhere in the thermocouple circuit — no matter 
where thermocouples and instruments are located. Whenever tem- 
peratures, pressures, flow-rates and other electrical and mechanical 
conditions are being recorded simultaneously, the “AutoRef does 
away with the need for maintaining ice baths or making laborious 
correlations. It is available for all standard thermocouple calibra- 

Wrife for Bvffetrn BI-C 


iPiermo Electric CoJne. 
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Anolhtr exampU of SYSTEMS capabiuty at Sander* Atiociaies 



Defense blindspot removed by 


/ New missile guidance s 
j tracks targets unseen by other 
’ airborne systems. 


tracking low-flying targets obscurec 
DARE exploits Sanders’ capaWIi' 


:d by the 

n both systems and components, 
le personnel who spaded this system through study and 
demonstration stages have contributed successive significant “break- 
throughs" in missile and radar developments since 1946. 

Design and production of key missile components has enhanced and 
assured success of the DARE project. Sanders Associates is a well-known 
creator and producer of hydraxilie servos for steering and controlling 
missiles and antennas . . . rate gyrot for stabilisation and control 
, . , microwave component* for antenna and RP circuitry . . . 
flexible printed circuitry for decreasing site and weight and 
increasing system reliability. 

SysUms capability at Sanders extends in many directions. Research, 
development and production experience and facilities are geared to 
accelerated progress in anti-submarine warfare, fire control, electronic 
countermeasures, autopilot and industrial automation systems. 

Sanders Associates can find answers to your systems problems, too. 


SOO.OOO SQUARE FEET OF FLOOR SPACE 

give Sanders Associates ample room 
for expanded research, development 
and production of electronic, electro-, 
mechanical and hydraulic components, 
sub-assemblies and systems ... in inter- 
changeable modular designs or sub- 
miniature packages. 


M- 


S Rno £ R s 


R S S a Cl RT£ s, me. 


NASHUA, NEW HAMPSHIRE • Inglewood, CoUfornia « Woshingfon, D.C. 
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SINGLE antenna serves both transmitter 
and tccciiet in duplex operating mode. 


callv tunes ground station receiver and 
Iraiismitter to that airplane’s assigned 
freqUiCncv. 

If 40 to 60 pairs of diaiineJs must be 
divided among several thousand airline 
and business aircraft, it is obvious that 
26 or mote aircraft will share the same 
pair of channels. If two such aircraft 
living neat the same base station botli 
stt'k to place a call simiiltancon.sly, one 
of them would have to vv-ait. To avoid 
this situation, AC has designed two 
pairs of channels into its airborne equip- 
ment so that if one "circuit’ is in use, 
the aircraft can switch to the second. 
Existing Service 

Radiotelephone service operating in 
the 2,000 kc. band, originally set up 
fat ship-to-shore communications, is 
being used todav bv an estimated 600 
aircraft. However, there are relatively 
few channels and this c.in result in a 
vO-45 min. delay in obtaining an avail- 
able circuit. 

This is no problem for a slow-moving 
maritime vessel but a fast-moving air- 
plane can be out of range of the coastal 
station before its call is completed. 
Furthcnnorc, the relatively low fre- 
quenev band of this ship-to-shorc radio- 
telephone is susceptible to diurnal 
noise and propagation variations. 

The fact that some 600 aircraft arc 
equipped with this service despite these 
limitations is an indication that the po- 
tential market for the proposed new air- 
ground aviation telephone service 
should number in the thousands of 


Military Role Linked 
To Avionic Reliability 

Washington-Chaiigc in inilitaiv 
practices as well as industrv' action is 
needed if reliability of avionic equip- 
ment is to be improved, an official of 
Hughes Aircraft Co. warned here at I 




If you are planning the 
manufacture of stainless alloy 
assemblies, you should check 
our facilities and skills for 

BRAZING and 
PROCESSING 


Stainless Steel & Titanium 


You'll find our up-to-the minute facilities 
and years of experience can help you in 
your stainless steel brazing and heat treat- 
ing. All three of our plants are equipped 
with pure dry hydrogen atmosphere fur- 
naces, and are manned by skilled engi- 
neers. They are also pioneers in the use 
of Nicrobraz, the stainless brazing alloys 
that have the strength and corrosion re- 
sistance of stainless steel at 2000^ F. 
Vacuum-type furnaces are used in the 
Detroit plant for silver brazing complex 
titanium alloy assembliee. Our fluxless 
process provides high joint shear strength 
with no distortion, oxidation, or loss of 
ductility. Heat treating and degassing of 
titanium alloy parts is also done. Con- 
tact us for more information. 

STAINLESS PROCESSING DIVISION 

WALL COLMONOY CORPORATION 

PENNSYLVANIA Bristol Pike, Morrisvine, Ps, 
CAUFORNIA: 1SS5 Bluff Roail. Montebello, Cal. 


Proven Valve Performance 
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fly the polar route... 

No other business aireraft can! 


On iNovembpr 10. 1057, a standard twin-engine pro- 
duction model LEARSTAK was flow n from PacAen.'s 
assembly line in Santa Monica. California, over the 
Frobisher polar route for delivery in Dosseidort, Ger- 
many. One stop for refueling was made. No special 


equipment.no auxiliary fuel tanks were carried- This 
22 hour. 58 minute polar flight is typical of LEAK- 
STAR safety, performance and ability— approached by 
no other business aircraft and matched by only three 
commercial airliners. 


LEARSTAR is the only business nirernft in its clnss licensed in AIRLINE TRANSPORT CATEGORY CAR 4b. 



titc recent National St inpusiinii on Re- 
liability and Qualitv Control. 

^VilliJnl \V. Wooldridge, Hughes 
vice president and assistant general 
manager, cautioned that "sonic realistic 
thinking is essential on the trade-off 
between performance and rdiabilitv.’’ 
He also called for an expanded 
goiernmcnt-sponsored research program 
in component deiclopmcnt. !n the 
past it has been "very difficult” to get 
money for componenf research and de- 
iclopment until a definite equipment 
application is in sight. W'ooldritigc said, 
'"ITiis is too late.” 

The Hughes official complained that 
manufacturers haic a hard time getting 
goi'crnmcnt support for rdiabilitv im- 
proiement programs, despite the ac- 
knowledged net saving in military 
maintenance costs which would result. 
Howeicr. Wooldridge cautioned against 
the other extreme— rdiabilitv programs 
conducted without regard for cost. 

Equipment tdiahilih- must compete 
for management attention with such 
other factors as schedule, pcrfonnance 
and cost. Until rcccntlv it has been 
difficult to express reliability in the 
(luantitaticc terras in which schedules, 
performance and cost can be measured 
which explains. Wooldridge slid, why 
it has not gotten the sinie management 
attention as the other three factors. 

Speaking of the nciv Defense Depart- 
ment program to introduce reliability 
specifications and tests into new equip- 
ment contracts. Wooldridge said it re- 
mains to be seen uhethcr such tests 
r.-jn provide results which arc represen- 
bitivc of reliability in actual scn-icc use. 

"A prudent management.” M'ool- 
clridgc said, "will takes hard look at the 
degree of business risk involved in te- 
baSilits’ specifications, llicrc is flic scry 
real danger that ton much money and 
manpower will Iw tied up in demon- 
strations to the detriment of the real 
job. which is to improsc equipment.” 
With cxijcriencc, liowcwcr, Wooldridge 
said he belicses that reliability will be- 
come another factor which man.agc- 
ment can measure and control. 

In-scrsicc rcliabilits- of cqiiipmcnf is 
at least partialK hevond the control of 
the manufacturer, according to Wool- 
dridge. He re|iortcd that data from sere- 
ice operations shows that differences in 
reliabilits' experienced by different user 
groups is “many times more variable 
than can be accounted for by differ- 
inccs in the equipment itself.” 

Ex])ansions. Changes 
In Avionics Industry 

Radio Corporation of America and 
.Mlis-Cli.ilmcts Manufacturing Co. have 
set up an engineering staff group, 
known as C Stellarator Associates, to 
design and build a facility at Princeton 


University for adsunced research into 
controlled tlicmionuclcar reactions. 
The Model C Stellarator, to be located 
at Princeton's lames Eorrcstal Research 
Center, is slated for completion in 
1960. 

Other recently announced expan- 
sions, mergers and changes in the 
itsioiiics field include; 

• Controls Company of America has 
contracted to acquire Ilctlicrington. 
Inc., maker of asionic switches, through 
a stock exchange. 

• Qnan-Tccli Caboratorics is name of 
new company which will produce elec- 
tronic instruments, power supijlic.s and 
special purpose amplifiers. |olin M. 
san Beuren is gcncnil manager. Coin- 
|xinv’s address: 236 Mt. Kemble ,\ve.. 
Moftistown, N. I- 

• General Precision Laboratory has 
opened new 22.000 sq. ft. engineering 
building, its tliird major addition in 
tlic past hs'O years, at its Pleasants illc. 
N- Y., headquarters. 

• Van Norman Industries, Inc., has 
formed new Electronics Dir ision which 
will combine conqranv's former Insn- 
linc and Transitron .subsiriiarics under 
single management. Saimicl K. lackoff 
heads new division which will continue 
oijcrations in former Insuline facility 
in Manchester. N. II. 

• Daliiin Victor Co., Belmont. Calif., 
has formed new Electronic Svstems Di- 
vision which will be headed by Glcun 
A. W'altcts, companv vice president. 

• .\irtron Inc., Linden, N. J.. has added 

40.000 sq. ft. of floor spwee, bringing 
number of buildings now occupied to 

• Liindv Manufacturing Coq>., Glen 
Head. N. Y.. is building 14,000 sq. ft. 
addition to liousc its recently acquired 
Rvan Industries Division, producer of 
cliaff coiintenneasiires .systems. 

• Schwclrer Electronics lias opened nevs 

10.000 sq. ft. building at 60 Herricks 
Road, Mmcola, X. Y. 

• Elgin National M'atcli Co. has 
opened new headquarters for its Elec- 
tronics Division in Elgin. 111., in 50,- 
000 sq. ft. building- 

• TeJemeter Magnetics, Inc.. Los -An- 
geles, has acquired the Ecrro-Magnctics 
Production Division of International 
Telemeter Cnrp. 'nie new acquisition 
will be under tlic direction of Milton 
Rosenberg. 

• CommonwcaUti Plastics Corp. re- 
cently opened a new Dielectric Products 
Division for fabricating avionic compo- 
nents sueli as tadonics. reflectors and 
similar reinforced plastic parts. 

• Tlioiiias Wilcox Associates, Inc., 
Washington. O. C,. will offer technical 
consulting and |)ublic relations services 
to rocket and missile manufacturers, 
I'uundet, T. W. Wilcox, is former 
Chief for Liaison and Aiialvsis of the 
.Air Eorct Office of Scientific Research. 
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► Ultra-Prccisioii Resolver— Variable-re- 
luctance type resolver, accurate towithiu 
three seconds of arc (equal to angle sub- 
tended by a baseball at distance of 
three miles) has Isccn developed bv Bell 
Telephone laiboratorics under .Mr T'orcc 
sponsorship. Device has all windings 
on the stator, eliminating rotor .slipriiigs 
and contacts. Models are Iseing built 
by Clifton Precision Products Co. 


► Cloudy Crystal Ball— Sciniconduetor 
iudustrv sales, vvliicli totaled approxi- 
mately SH3 million last year, are ex- 
pected to rweb S200 million this year 
and Si biiliou by 1967, according to 
General Electric estimates. Ti.msistors, 
currentlv used in 12% of all electronic 
equipment produced, arc espected to 
be used ill over 80% of equipment 
produced in 1967- Some types of 
transistors may lx; selling for around 
'5 cents each bv 1967, considerably 
Iselow price of vacuum tubes, Geiieral 
I’.lcctric predicts. 

► Co]>per-]>lating for Aluiiiimuii— Svl- 
vania Electric has developed pruce.ss for 
electroplating copper on aluminum strip 
and aluminum wire in tliicknesscs rang- 
ing from a flash coating to 0.002 in pet 
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First flight — ahead of schedule 



On December 20, 1957, the No. 1 pro- 
duction model of the Boeinp 707 jet- 
liner made its first Right — a »eek ahead 
of schedule. 

It is logical that America’s first ctimmer- 
cial jetliner, the 707. should be a Boeing. 
For Boeing's design and production 
skills, and vast modern facilities, are 
hacked by the experience gained in build- 
ing over 1600 multi-jet aircraft . . . more 
than any other companv in the world. 
It was Boeing, back in 1952. that began 
construction of the prototype model of 
the nation's first jetliner. Design ad- 


vances, made possible by that proto- 
type's three and a half years of test- 
flying, are incor(iiiratc<l in today’s pro- 
duction models — an advantage unique 
to Boeing 707 and 720 jet airliners. 
Early next year airlines w ill begin offer- 
ing luxurious Boeing jetliner service on 
li.S. and overseas routes. When airline 
customers step aboard a superb Boeing 
707 or 720, they'll enjoy incredibly 
smooth, vibration-free travel at 600 
miles an hour . . .in the most thorough- 
ly Right-tested aircraft ever to enter 
commercial service. 


0/7C/ 


side for printed circuit apisliciitions. 
Copper-plated aluminum can l5c tinned, 
soldered or formed without breaking 
the plating. Syhania reports. Samples 
.lie available b\' writing to Syh'ania, 12 
Second St„ \Vanen, Pa. 

► Rcvctk Selcal— Calscl, which eiuliles 
.1 pilot to call a specific ground station 
b\- |)udiing a button in the cockpit, is 
undergoing eraluation tests by Pan 
.\mcricaii World .kitways on route be- 
tween Fiji Islands and Auckland. New 
Xeahuid. Calsel is an adaption of Sel- 
cal, also pioneered by Pan .\ni, which 
enables a groiuid station to call a specific 
aircraft. Both employ the transmission 
of two ptiir of tones o\cr the normal 
high frequeno' radio channel. SX’itli 
Calscl. pilot places "cair to ground 
station b\- push button, tcccir cs a signal 
when ground station is ready to talk. 

► Dayton Avionics Convention Set- 
Theme and date for the 19?S National 
Conference on .Aeronautical Electronics, 
sclicduled for May 12-1-i in DayUm. is 

Avionics, Kev to Airsvays Modeiniira- 


► Signed on Dotted Line— Recently an- 
nounced contract awards by avionics 
manufacturers include: 

• Telecomputing CoqjoratioiTs Bni- 
hakcr Electronics Division has received 
S-H6,-lS-i Civil .Aeronautics .Adminis- 
tration contract for an air tiaffic control 
beacon interrogator and associated 
equipment for airport installation. 

• Collins R.adio Co. tcpotls .i SI. 5 mil- 
lion order from C.A.A for microwave link 
svstcnis to remote information from 
•ievv long-range radars to .Air Route 
I raffic Control Centers. New order 
itrings total for such equipment to out 

• Lear lias received production contract 
from Ait F'orcc for integrated cockpit 
display and associated gyro teferciiees 
to t)c used on Republic l'-105 and Con- 
vair F-106. Lear will produce systnns 
containing a two-axis flight director and 
attitude indicator, rate sensor, two gyro 
master reference, azimuth control, pi- 
lot’s compass control panel, tliird-gimbal 
controller and amplifier. 

► CAA Buvs New Radars— Texas Instru- 
ments Iiic. lias received S-1.7 million 
contract for 14 tniproved airport sur- 
veillance radars to be known as .ASR-4. 
Radar will be able to covet area between 
4.000 and 27,000 ft. at 50 mi. range, 
an increase of 4.000 ft. over earlier 
,\SRs. Radar will also have built-in 
circular polarization to minimize pre- 
cipitation clutter and improved moving 
target indication provisions. Eacii radar 
will provide four 16-in. scojws. one of 
w liicli will serve as standby. F'irst equip- 
ment is scheduled for installation early 
in 1960. 



FOR RESISTANCE THERMOMETERS 
AND THERMOCOUPLE THERMOMETERS 

UK SWITCH HS "OFr fOSITItlN PKS HUKIEII OF POINTS LISTU. 


SPECIAL SWITCHES 

Ko. 37S6C2, Four "4 Point »nd OFF"thermocnupIi 
•witches combined in one 3" case. 

No. 9S5, Single Pote, F< 


No. 44S4. Six Pole, Double-throw In- 
strument Switch in 2W round case, 
one hole mounting, W-32 threeded 
bushing. 

DESIGNED FOR TEST WORK AS 
WELL AS FOR PERMANENT IN- 
STALLATIONS. LEWIS SELECTOR 
SWITCHES ARE CONSTRUCTED 
WITH STURDY CONTACTS OF 
LOW RESISTANCE AND POSITIVE 
DETENT. THESE SWITCHES ARE 
SPLASHPROOF, DUSTPROOF AND 
ARE BUILT TO GIVE YEARS OF 
SERVICE- 



THE LEWIS ENGINEERINe CO. 

NAUGATUCK, CONNECTICUT 
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LOOKS THE SAME BU 


THERE’S A DIFFERENCE! 

(One is Garlock’s New Sponge Silicone Rubber for temperatures from -100°F to +5007) 


The hand on the right holds Garlock’s 
latest development . . . Sponge Silicone Rub- 
ber- The other hand holds “ordinary" 
sponge rubber. Outwardly, they look the 
same, the difference is that Sponge Silicone 
will remain flexible at temperature ex* 


CROSS SECTION 



tremcs, sheds water, resists adhesion of ice, 
resists tearing or abrasion ... in fact. Gar- 
lock Sponge Silicone Rubber is the ideal seal 
for around airframe openings like doors, 
ports, bomb bays or hoods. 

Millions of non-connecting cells provide 
Sponge Silicone Rubber with a natural insu- 
lation which, together with the base ma- 
terial, make it able to withstand tempera- 
tures from — lOO'F to +500°F - - - and still 
remain flexible. Moreover, Garlock Sponge 
Silicone Rubber can be extruded, thick or 


thin, in a variety of forms with very low 
compression set. It’s available in sheets, 
round and odd extruded cross sections, or 
simple extruded cross sections for splicing 
into endless rings. 

New, soft Sponge Silicone is the latest of 
the "Garlock 2000" . . . two thousand differ- 
ent styles of packings, gaskets, and seals for 
every need. It’s the only complete line. 
That’s why you get unbiased recommenda- 
tions from your Garlock representative, 
Call him today! 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y- 

warehouses throughout the U. S. and Canada. 





WHAT'S NEW 


Reports A^ailable: 

llic following rcpcsrts were spon- 
sored by the Office of Techniejl Sen'- 
ices, United Stiitcs Oep;irtnient of 
Coiiimcra-. W’iisliington 25. D. C, 

Miniaturized Pulse Connectors— bv 
I- II. Gescll. Keder.il Tclecomiininic;i- 
tioiis L;il>or.itorics for W'rigiit ,\ir Dc- 
selopinent Center. U- S. .\ir I'ora'- 
ncccmber, 1956; S1.25; 49pp. (PB 131- 
048). 

\ Miniature, High Altitude, Constant 
Cooling Cajincity Blower for Islectronic 
I'iciuipnieiit— bv L. Croiiiwell, Gras and 
I lulcguard, lnc„ for Wright Air Devel- 
opment Center. U. S. .Air I'orce. Aijril, 
1957; SI.25; 45pp. (PB 131184). 

Protective Shot Pcening of Proj>ellcrs: 
Part 3— Fatigue and Distortion-b\ 
R. 1''. Btodctick. Lcsscllcs and Associ- 
ates, Inc., for Wriglit Air Desclopnient 
Center, U- S, Air Force. June, 1957; 
S2.75; 109pp. (PB 1 31273). 

I luinaii I'actois in the Design of Sys- 
tems— by H. W. Sinaiko and F. P. Buck- 
lev, N'inal Research Laboratorv. August, 
1957: SI. 50; 52pp,; (PB 131248), 

riic F.ffcets of "Task-Induced Stress’’ 
on .Man-Macbine System Perforaiance- 
bv \V. 19, Ganc\', Slaral Research Lab- 
otatorv. Sqjtcmbcr, 1957; S-50; 12pp.; 
iPB 131278). 

l'A|x;riiiicnts on Vigilance One-Clock 
and Tlitcc-Clock Monitoring. Second 
in 3 Series— bv II. (. Jerison, Wright Ait 
Development Center, U. S. Aii Force. 
;md R. .A. AA'allis, Antioch College. 


April, 1957;Sl-00. 40|)p.; (PB 1311911. 

Structural and Vibrational Characteris- 
tics of WAIXI S-5 Model Projx;ller 
Bladcs-by |. E. Dirpenter and E. M. 
Sulliv'an. Cornell .Aeronautical I,abora- 
torv, Inc., for Wright .Air Devclo|)inent 
Center. U. S. Air Force. Iiinc. 1957; 
S3. 50; 131i^. (PR 131272), 

Loirgitudinal .Air])hme Dynamics Wind 
Tiitmcl Test Ec|iiipincnt-hv O. B. 
Tufts. C. R. Durvcd, )r„ R. C. Mac- 
•Arthur and A. It. Ziinmemian, Cornell 
•Acroiiautic-al Ciboratoiv for Wright Air 
Development Center, U. S. .Air Force. 
Jitlv, 1955; S4-00; 245pp, (PB 121677). 

Publications Received: 

Air Dates-bv Air-Coimnodore L. G. S. 
Payne-Pub. Frederick .A. Praeger, Inc., 
1 5' West 47th Street, New York 36, 
N. V. S7-50; 565pp- 

A chronologic;;! survev of the prin- 
cipal events in the fields of militarv and 

civil aviation, beginning 1733 and end- 
ing December, 1956. 

System Engineering- by Harry II. 
Goode and Robert E. Machol-Puh. 
McGravv-IIin Book Co.. 330 W. 42d 
Street, New York 36, N. Y. SIO.OO; 
551pp. 

Iliis over-view of the relatively new 
"svstem design" appro.tch to tlie prob- 
lem of designing engineering equip- 
ment presupposes a matbematic.il back- 
ground of elementarv calciilns. 

Boundary Laver Flflccts in Acrodynam- 
ics-bv National Physical Laboratory— 
Pnb. I’liilosopliical Library, Inc., 15 East 
40th Street. New York 16, N. Y. 
S12.00; 

Tliis book contains information of 
value to all engaged in aerodynamic 
rcsc'ardi. 
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A-286 alloy ring for a finger of flame 


Today, products are .beeominc increas- 
ingly complicated and costly. Further, 

into production m the shortest possible 

That's where E.D.O.S. (Engineered 
Designs for Optimum Structures) may 
Sc into your picture — speed-wise, 
cost-wise. 

This A- 0. Smith process consists of 
precision forging and contour rolling 


followed by (lash or fusion welding. With 
it, even the most difficult-to- work metals 
can be shaped . . . quickly fabricated in- 
to the parts you need with only mini- 



^"o^Smi'ur's 9.000-ton, single-action, 


precision-forging press is the only one 
of its size in the country. And their 
1.800-ton contour rolling mill is also the 
only one of its type and size in the 
country. 

Since World War II, E.D.O.S. has 
helped rriake A. p. S ' 


r to the a 
-lated indu! 


O. Smi 


!sile t 




Write for booklet c/eicribing A. O. SMITH 
focililies end copobrliltei. Also osi oboul 
showing of 16 mm color film. 


A.0.Smil(i 
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Alti-Criiiser Widens Pressurized Market 


By Ctaig Lewis 

Oklahoma City— .Mti-Cruiscr, cur- 
rently the only American-built pres- 
•surized executive transport in produc- 
tion, puts Aero Design & Engineering 
Carp, in a favorable com|3ctitive posi- 
tion. Alti-Cruiscr will be available in 
four or six seat models, will go on the 
market this spring. 

A customer who wants a pressurized 
executive transport other than the Alti- 
Cruiscr will find his choice limited to: 

• Snr])lns military aircraft, which usii- 
allv requite extensive modification, are 
expensive to operate and generally arc 
larger tlian the customer requites. 

• Coiniucrcial trans|)orts such as the 
Convait 240 or ^40 models, which 
generally are larger tliaii requited and 
.ire more expensive to o|)erate. 

• Moraiic-Saulnier MS-760, four-place 
I’'rcnch executive jet transport to be 
inarkctul bv Beech .Aircraft Cot|3. for 
a ixickage price of 5210,000 (AW Jan. 
n, p, 2S)-S26.250 more than the 
S183.750 priw tag on (he Alti-Cniiser. 

• New light utility transports such as 
the 10-passenget turbojet Lockheed Jet- 
star (AA\' Sept. 23. p. 29) or the 10-12 
[ussenget turboprop Griminun Culf- 
strcain, priced at approximatclv S700.- 
000 (AW Sept. 30, p. 29). 

•Alti-Cruiser is a pressurized version 
of tJic Aero Commander 680 Super, 
and prc.s.surization will permit the air- 
plane to make ntorc isracticjl use of the 
iiigh altitude potential of its super- 


charged Lvcoming engines, khrst pro- 
duction model should be ready by the 
end of April, and .Aero I3csign liopcs to 
sell 50 .Alti-Cruiscrs this year. 

New airplane was the central theme 
of a national tiicefing of the comiwiiy's 
distributors and dealers here, where the 
announcement was made that a VTOL 
aircraft designed bv Robertson Aircraft 
Co., an Aero Design subsidiarv. has 
made the first flight bv an aircraft of 
tliaf type. 

Alti-Ctuiser is esscntiallv 680 Com- 
mander with a combination pressuriza- 
tion. air conditioning and Irealing sys- 

Pricc includes an integrated ewiiinnmi- 
catinii and navigation package. 

Little External Difference 

Onlv cxteniai difference in the new 
•lirplanc is the airscoop for tlie |)ressntl- 
zntion svstcin in top of tlic fuselage 
and a split rear cabin window designed 
to accaniinodate a lavatory offetal in 
tlic four-seat version of tlic .Alti-Cruiscr. 
1 he light fvv iir also conies in a .six-place 
version vvitiumt tlic lavatnrv. Both are 
the same price. 

Alti-CniistT: has exactly the same per- 
formance as tire 680. Only difference 
is an emptv vveiglit of about 4,800 lb., 
compared vvitli 4.443 lb, for the 680. 
Gross vveiglit remains 7.000 lb. Exact 
emptv weight is still nndctcrniiiied 
since llic prototvpe was beaded for tlie 
scales when it crashed (AW Jan. 20, 
P- 54). 


Pressurization system uses standard 
techniques and equipment tailored to 
•Aero Design needs by Ted Smith, vice 
president research and development, 
and his technicians. System will pro- 
vide a cabin diffcrenbal of 5,000-7,000 
ft., giving a 9,000 ft. cabin altitude 
when the airplane is at 1 5,000 ft. 


Rate of Pressure Change 

Cabin rate of pressure change is ad- 
justable lictwccii zero and 2,000 fpm. 
System has a cooling capacity of 13,500 
Btu. per hour and a licating capacity of 
52,000 Btu. per liour with flic ptessiitiz- 
it or 40.000 Btu. in ram 




xmditioning is provided 
ground when engines are running by 
blower svsteni. Switch '' 


the 


gear c 


i tire a 


takeoff; 


I the 


70 deg. 


r operation c 
ground, the svsteni n 
cabin temperature on a 100 deg. day. 

Pressurization svstem is powered by 
two engine-driven variable deliver)' liv- 
draulie pumps built by Stratopower Di- 
vision of New York .Air Brake Co. It 
takes about 10 bp. of e-.ich engine to 
run the svsteni. tabin superebiirger is 
a Stratos single stage centrifugal com- 
pressor. and the supercharger hydraulic 
drive motor is built Isy Snndstrand Avia- 

•Automatic cabin pressure control 
equipment is an .AiRc.scarcIi product. 
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High-strength steel weldments 



ULTIMATE capacity o( Acio Design's Tulakcs Airport plant is estimated in tlic range of $0-60 aircraft a month on three-shift basis, 


iiig. Janittol gasoline licatcr is the licat- 
mg element in tire system. Ml these 
components are integrated bv a Barher- 
Colman control swtem. A niieropulse 
unit maintains a selected cabin tempet- 
ature during cither supetcliargct or 

Two Pressure Systems 

Cabin pressure is controlled bv two 
independent systems, one of them an 
emetgenc.' svstem for safe operation. 
With the .Mfi-Criiiser system, pressuriz- 
ation and air condidoning can be 
scheduled and operated automatically, 
although automatic controls can be 
overri&n. When the cabin altitude is 
selected, an indicator shows the maxi- 
mum aircraft altitude under which the 
cabin altitude ran be maintamed. Rate 
of pressure change can be set anwhete 
up to 2,000 fpm. 

.-\it conditioning cycle lias four com- 
binations. Might automatic position 
means automatic Dpcralicin of the 
A'hole system, and ram air position in- 
dicates automatic in-flight heater oper- 
-•tion without pressurization. Two other 
positions are for supercha^et opera- 
lion of cooling and heating systems on 
ihc ground. Master switch irrovidcs 
positive control m er system, 'lire cabin 
ciinnot be pressurized when the switch 
is in "dc-pressurized" position. Moving 
the switdi to ‘'pressurize" puts the sys- 
tem under the schedule preset on the 
cabin pressure cnntroller. 

System includes a de-fog switch for 
control of esaporation nn cabin win- 
dows and a separate switch to energize 
file heater system for automatic control 
nr to shut it off. 


Aero Commander’s slab-sided fuse- 
lage eras beefed up to handle the added 
stresses of pressurization. Gage of cabin 
frames w-as increased, and pressure bulk- 
tieads were installed fore and aft in 
the cabin. Six bayonet latches and two 
hinges secure the door, and the cabin 
has double windows. Pressurization cost 
the airplane its emergency escape hatch. 
'! here is no change in center of grasity. 

-Alti-Cruiscr is equipped with a new 
instrument panel. Pilot and copilot 
|ranels contain identical sets of flight 
instruments, although the pilot's set is 
cicctricallv drisen and the copilot’s in- 
struments are lacuuni operated. Center 
panel contains engine instruments and 
the airplane is ec|uipped with a new 
airline-type control quadrant. 

Three radio packages will be offered. 
Available now is the Wilcox Canati 
sisteni, and Benciix and Collins pack- 
ages will be supplied when they are 

To cut drag, the \'lir antenna has 
been incorporated in a I’ortical fin cap 
and oinni antennas are in the wing tips. 
Glide slope antenna is in the nose. 
'Iliosc modifications may ha\e iin- 
])rmed performance somewhat, al- 
though no mcasurcinent lias been made. 
Double-Pane Windshield 
-Alti-Cruiser has a double-pane wind- 
shield with heat pimiped between the 
panes for efficient defrosting, and there 
is a hi’draulicallv drisen wiper on the 
pilot's side. Along with the pressuriza- 
fioii sistem, the Alti-Criiiser will also 
base indisidual outlet emergency oxy- 
gen systems with a 22-cu. ft. capacity. 
The new airphuie will ha\ c contoured 


redining seats. These new seats have 
padded armrests which can be folded 
into the back of the scat when the\' arc 
in the way- 
Lifetime Battery 

.AUi-Cniiser will be equipped with a 
lifetime nickel-cadmium batters'. Radio 
pack will cut into baggage space, costing 
about 25% of the baggage capacity of 
the 680. 

Various other improsements base 
been made including retractable land- 
ing lights in the wings and modification 
of cabin and baggage compartment 
lighting. 

,\lti-Crniscr will be equipped with a 
rotating bc-aeon. 

New airplane will be handled by 
•\cro Design distrilnitcirs under a slightly 
different agreement with the factory. 
Distributors will have to send pilot and 
maintenance petsnnnel to the factory 
for special training, and the\- will lune 
to maintain a factory a|)pro\cd .Alti- 
Cniiser sctsice station. 

Distributors will also require that pur- 
chasers send a pilot, who must have a 
commercial pilot ticket with multi- 
engine land ratiM. to Aero Design for 
special training. Cistribiitors of current 
model 560F, and 680 Commanders who 
don't meet these rules will not be recog- 
nized as .Alti-Cruiser dealers. 

N'ew oiganizatioiial trends at .-Aero 
Design which Isegan under tccomincnd- 
ations of Krnst and ITnst, management 
consultants (.AW Mar. 11, p. 97) have 
continued through 1957. Sales depart- 
ment was the first target for reorganiza- 
tion. R. J. White took over as vice 
irrcsidcnt and director of sales, and the 
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Can you identify them? 



7 




Know what they ah 
have in common? 


The aircraft shown here form the vanguard 
of the wondrous new era of dommercia! and 
military aviation. Differing in size, design 
and purpose, these airplanes have one 
significant feature in coninion. All arc 
equipped with Bendix Automatic Flight 
Control Systems. .And that should be proof 
beyond question that Bendix Automatic 
Flight Control Systems arc the best answer 
to aviation's needs of today— and the future. 



10 



Eclipse-Pioneer Division 
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sirlcs depattment was expanded. 

Toni Harris, former elirectoi of 
freight sales for American .Airlines, was 
appointed director of marketing for 
-\cro Design last summer. Under the 
new setup. Harris heads a marketing 
fommittce which includes the com- 
mercial sales manager, militarv sales 
manager and director of advertising and 
public relations, lliis committee coor- 
dinates sales elfoTts. 

Naming of Gene Charles as commer- 
cial .tales man.iger in June headed the 
list of new sales ap|)Ointincnts. At the 
same time. John ^V. Laistcr came in as 
'ice president of operations to take 
over the production program. 

Last fall, one of the origiiuil backers 
of .Aero Design, R. T. Ais, resigned as 
president, and that position was taken 
over by George T. Pc*', chairman of 
the hoard and a major Stockholder- 
Production Facility 

Fire destroyed .Aero Design’s main 
production facility at nearbv Tuhikcs 
Airport late in August. A new plant 
was already under construction at Tu- 
lakes at the time, and tlic firm began a 
gradual buildup of production in the 
new facilitv almost immcdiatcli'- The 
new plant is now finished, and tlie first 
•Aero Commander was completed in 
December. Laistcr estimates tliiit the 
new factory has an ultimate capxicity 
in the range of 50-60 aircraft a month. 

Discussing sales prospects fur 195S. 
Harris said that there is no reason to 
Iwlics’c current business softness will de- 
press aircraft sales. He .said tliat the cco- 
iioniic indicators important to the sale 
of exccutis'e aitaaff still look good. 
Harris discussed a new. more positii'c 
sales approach adopted by Aero Design 
called time travel analvsis, and he urged 
distributors to adopt it as a means of 
.showing businessmen that owning tlicir 
own transport can be a prudent invest- 
ment and can increase profits. 

This technique starts with a deter- 
mination of the 'alue of a company’s 
exccuti'es’ time. Tlicn a sur\c\' is done 
to plot tlic commercial travel pattern of 
cxccuti\-cs, determining length of haul, 
mimber who usually travel together and 
other factors. Aero Design then ovctlais 
a picture of what an executive aircraft 
could do for a conipanv in coinparison 
to its current pattern. And a profitabil- 
ity graph can take this basic cLata and 
show what an cxecutiit; aircraft can do 
imdet any giien set of conditions. 

Commercial Sales Manager Charles 
told distributors that a bad spares situ- 
ation caused by the fire has been im- 
proved bv a complete reorganization of 
the spares department on an independ- 
ent basis. A neiv staff now concen- 
trates spccificallv on spares problems, 
and the company no longer uses a com- 
mon parts supply for both production 
parts and spares, 
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new BRIDGEPORT AIRCRAFT VALVES 
with "wear-proof CAPTIVE SEAL 

Even abrasive particles in the fluid or air stream cannot damage 
the seal in these small, lightweight Bridgeport Airca-aft Valves. 
Balanced design exclusive Captive Seal prevents “blowouts”. 
0-ring is held securely by steel retainer which provides two 
breaking points that instantly release pressure unbalance when 
seal is broken. 

The complete line of Bridgeport Aircraft Valves is designed for 
rapid response . . . high pressure . . . low power consumption . , . 
no seal wear, fitting or lapping . . . and easy maintenance right 
in the field. 

Write for complete specifications and engineering data in our 
new 8-page Aircraft Valve Catalog D-402. 

BRIDGEPORT THERMOSTAT DIVISION • Milford, Conn. 
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Your biggest saving in welding 
is in weldment handling 


P&H Welding Positioners often cut costs up to 43% 
by making weldment handling easier. 

They raise, rotate, and tilt weldments up to 
100,000 pounds, completely freeing operators from 
the time-consuming, hazardous job of repositioning 
weldments on the floor. 

RESULT: Increased production, less operator 
fatigue, metal flows more readily, pools more evenly 


to produce cleaner, stronger welds — because all 
welding is done in the natural douinhand position. 

For more information about how these useful ma- 
chines can save you money, write to Department 
SlOH.Hamischfeger Corp., Milwaukee 46, Wis. 

HARNISCHFEOER 

WELDERS • ELECTRODES ■ POSITIONERS 
MILWAUKEE 46. WISCONSIN 


Competition Increases in Helicopter Field 


Ft. Worth-Signs of increasing com- 
petition among manufacturers for heli- 
copter operator business were wideiit 
last week at tlic tenth annual National 
Convention of tlie Helicopter Assn, 
of .America. 

Indications of tlie coming age of 
turbine lielicoptcr operations were also 
seen in the vigorous sales effort Re- 
public Asiation is putting behind its 
Alouettc 2, although it «iis evident that 
nidespread use of turbine-powered heli- 
copters is still sei'cral \ears aw-jy. 

Operators heard sesen manufacturers 
discuss current and future helicopters. 
Many of the new commercial macliiiies 
represent fresh competition and offer 
operators a choice of helicopters for 
the first time in sonie categories. 

Republic's Alouettc 2 was a center 
of attraction at the meeting. 'Ihc cons- 
pany sent a large delegation to hack 
up flight dcmonstratioii giwn during 
the three-day meeting. 

Selling Under License 

Republic is selling the Alouettc 2 
under a licensing agreement with the 
manufacturer, Sud-.Aviation. 'Ihe air- 
craft will be built in France and shipped 
to the U. S- Ropulilic is offering im- 
mediate delis'ccies, and the price is 
S88,665. 

Bell Helicopter Coqj. continues to 
offer the Model 47 scries. "Ihe Model 
47J and 47G-2 arc tlic current produc- 
tion versions. I'bt the “close future.” 
Domestic Commercial Sales Manager 
Fred Ruscoe said that Bell hopes to 
offer operators a commercial \crsion 
of the turbine-powered H-40, and be 
suggested tliat a conscrtipl.inc might 
be a prospect in tlie more distant fnture. 

I felicopter Assn, of America delegates 
loured the nearby Bell pl.int during 
the meeting and saw desciopinent 
work being done on the Bell-Bendix- 
Decca instrument flight system and on 
a new fliglit simulator dcsclopcd by 
Bell. .\ key point in the tout was a 
fliglit demonstration of tlie XII-40 for 
wliich Bell is expecting a niilitarv pro- 
duction contract in fne near future. 

Another trend evident at the meet- 
ing was the expansion of manufacturers’ 
sales programs. Roscoe described the 
new Bell sales organization (AW Dee. 
16, p. 121) and urged operators to 
make use of Bell sales facilities in 
working on their own contract pros- 
pects. Other manufacturers told of 
similar expansions in their sales or- 
ganizations. 

Cessna has not vet decided whether 
it will market its CH-1 helicopter al- 
though a decision should be announced 
within the next few months, Cessna 
has built a small number of the nia- 


cliincs for the Army, and they ate now 
being evaluated at Ft. Ruckcr. 

W'licn Cessna has some results of 
these tests aiailable, the company will 
make a decision. No price has licxm 
announced, but it "will be a competi- 
liie cost helicopter.” 

Hiller Helicopters is now Iniildiiig 
the II-12C with a 210 hp. Franklin 
engine, and tlic compaiiv will market 
a new model, the I1-12D-I, latei in 
the year, it will have the same drive 
system as the military H-2'D. hut it 
will be powered bv a derated s60 lip. 
engine. First deliverv is sclioduleJ for 
October. 

New Hiller is expected to cruise at 
about 87 kt. and nave a range of at 
least 1 50 mi. Se.i level rate of climb 
will be at least 1.350 fptii. and hover- 
ing ceiling in ground effect will he 
between ^200 and 10,200 ft. Cost 
of the H-12D-1 was not amiounccd, 
but it was described as "conipctitive 
for its type." 

Hiller also desctilicd its Rotorcyele 
to the operator group and asked for 
suggestions on how the one-man heli- 
copter might lie adapted to commer- 
eial operations. 

Doinaii Helicopters' representative 
discussed his company’s present cight- 
placc production model. He pointed 


out that the machine has a 400 hp 
engine and a 5,200 lb. gross weight, 
observing that it lias a low power rat- 
ing for its weight. Donian built the 
lielicoptcr around a simplified rotor 
system, and the company's aim has 
been to produce a lighter wvight, less 
complex, niuie easily maintained ma- 
chine in an effort to keep 0 |ietating 
costs low. 

Donian feels that the tactical mili- 
tarv requirements vvliicli now dominate 
helicopter design will give away to 
economic considerations as commercial 
use outstrips military use in the 1960- 
1965 period. 

Sikorsky S-62 

In the licaviet lielicopter category, 
Sikorskv .Aircraft Div. of United .Air- 
craft Corp. described the S-62, a tur- 
bine powered version of tlic S-55. 

This S-62 will use about 85% of the 
S-55's components, but it will liavc a 
new transmission system to handle the 
turbine engine. It will also liavc a scaled 
hull and retractable gear to make it 
ainpliihious (AW Jan. 20, p. 96). 

'Ibc S-62 will be available whenever 
the T53 or T58 engines are cettiE- 
cated and teady-ptobalily about two 
years from now. Price will probably 
be higher than tlie S-55 price by the 



Red Chinese Build First Civil Aircraft 

Communist China's first civil aircraft is photr^raphed at rollout. The An-2 is said to be 
capable of spiaying, aerial photographic work and training pilots. Aircraft capacity is 10 
passengers or 2,600 lb. of cargo. 
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compensafor built by Arrowhead 

THE BLEED AIR DUCTING SYSTEM of the C-130 is a network of stainless 
steel tubing varying in diameter from I Vi" to 4". It performs eleven func- 
tions including healing, air conditioning, de-icing and pressurizing. Using 
three compressor sources, the air ranges from 360°F, at 35 psig to 670°F. 
at 145 psig. 

With the ducting at an operating temperature of 670° the expansion 
factor is .00718 for each inch of direct length. Pressure compensators 
were used to absorb up to 1.8 inches of growth in key locations in the 
220-foot ducting system caused by the differential thermal expansion 
between the ducting and the supporting aircraft structure. 

This system, calied a “balanced tension systeml' greatly reduced the 
number, weight and complexity of ducting supports and aliowed reduction 
in the gauge of duct walls. On the Lockheed C-130, this system actually 
saved i 13 pounds. 


For a more complete deseription oj the 
jysum write for the new pamphlet, 
“Design Engineering a Balanced Tension 
Ducting System for the Lockheed C-130'.' 



Arrowhead 


Work where 



(lifferaicc in cost lictwccn the rccipro- 
fating anti turbine ptmcrplants. 

Sikorsky is also working on the S-61 
wliich is described as a twin turijinc 
machine "with considcralrlc icating 
id nitli good transpiirt application.’’ 
It also lias a flying boat luill. 

Current Sikorsky inacliincs in pio- 
liuction are the So5 and S-sS. Last 
ucck it was announced that the certifi- 
catctl gross weight of tlic S->8 has been 
iacrc.iscd from 12,700 to Is.OOU ib. 
\ different fan design released 30-40 
lip. fomicrlv used for cooling and per- 
I'littcd a ’00 lb. incrc,asc in payload. 

Significant operationa! brcaktlironghs 
f r heavier liclicoptcrs were cited by 
Sikorskv as promoting new markets. 

1 licse were tlie sncccssfnl airlift of 
:• drilling rig into tlie jimslcs of Papua, 
proving the ntilitv of the helicopter 
to tile oil industry, and tlie construc- 
tion of transmission lines in southern 
California {.\\V N<a'. 4. p. 122). open- 
ing up another new area of operation. 

Vertol .aircraft entered the commer- 
cial field last .\|)til with the Model 42. 
Several modifications arc in the ceitifi- 
cition process, and the iinptoved heli- 
copter will be marketed as the Model 
44. 

First order came from the Swedish 
navy, and deliveries begin thi.s month 
on tlic four Swedish inachiiics. 
Turbine Modification 

N’ertol lias modified two of its hcli- 
iiipitrs to use the TsS turbine en- 
gine and one for tlie T7?. Develop- 
ment work is itcing done on tlicse 
configiiMtionv and the Model 44 is 
liciiig .sold as a machine that can be 
easily retrofitted to tntbinc pmver when 
the engines become avaiiiiliie. In the 
near future, \'ertol expects to aimuuncc 
anotlier twin turliiiie tran.sport heli- 
copter developed wifli it.s own money. 
Bell announced at tlie meeting tliat 


it has autlioritv to double the overliaul 
period on its 47G and 47G-2 licli- 
copters. extending the time Isctween 
overhaul from 600 to 1.200 hr. 

Bell lias also extended the rcrjiiirc- 
menfs of tlic 25 hr, inspection to 50 hr. 

Dcscriliing tlic new C,\.Vapprovcd 
nvcrhanl period. Bell Service Manager 
W'illiam J. Dichi looked foroard to a 
new era of economical lieiicoptcr opera- 
tions. 1'lie mme cuts major ovcrliaiils 
in half and contributes to a significant 
reduction in overliaul costs on the hvo 
Bell models. 

Heliport Progresi 

Progress in dcvclopnieiit of lieiiports 
w-.is discussed by Joe Mashnian. Bell’s 
rcsearcli expert on tire lieliport prol>- 
iem. Masliinan dcscrilicd a growing 
need for definite standards for liciiport 
ideation and construction, and lie told 
delegates of recent work done by Bell. 
.\ircraft Industries .\ssn, and CA.\ to 
provide definitive literature on the snb- 

Be]] lias produced a iiandbook of 
liciiport standards and spccififatious for 
liclicoptcrs in tlie '.000 lli. or under 
vvciglit class. A!,\ lia.v jircparcd a more 
comprehensive design guide covering 
all classes of lieiicoptcr and it will 
lie shown to tlic C.A.A and Civil Acro- 
n.iutics Board. Masliman [lointcd out 
liiat if C.AA concurs with the findings 
in tlie .M.A design guide, any liciiport 
.vet lip under the guide’s specifications 
would liavc C.^.A iiltssing. 

Work is also licing done witli the 
Urban Land Institute so that city 

E lanncrs will liave tlic background on 
clipnrts necessarv to insure tliat future 
comnuinity plans will include provisions 
for them. 

Mashnian noted tliat the standards 
included in tlie guide arc rather con- 
servative. but be pi)iiitc*d out that tins 
is necessary to secure C.AA approval 



PUMP 

ENGINEERING 


reaches its peak! 

It lakes exceptional pumps to feed 
the most powerful propulsive system 
ever buill-ihe Large Rocket Engine. 
And It creates an exceptional career 
for the man who develops these 
pumps. 

Rocket Engineering olTers the most 
inieresiing opportunities in the pump 
engineering field today. Your experi- 
ence with commercial pumps and 

—to help solve problems of head 
capacity, power and speed never 
before encountered. You'll gain tech- 
nical and professional experience that 
is unobtainable elsewhere .. .your 
contributions to the advanced tech- 
niques of pump design will be recog- 

Rockeldync builds high-thrust 
rocket propulsion systems for Ameri- 

Ihc leading producer in the nation's 
fastest growing industry. 

If you are an experienced pump 
engineer with the ambition to break 
new ground, tell us about yourself, 
Chances are, your creative ability can 

Rocket Engineering— more fascinai- 

work you are now doing. Write; Mr. 
A. W, Jamieson. Rocketdyne Engi- 
neering Personnel Dept. W-I, 
6633 Canoga Avenue. Canoga Park. 
California. 


ROCKETDYNE 


8UILDERSOFPOWEB FOROUTEfi SPACE 
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Airborne miniaturized Myiar* capacitor reduces 
actuator weight 'h ib., increases starting torque 78% 


Airborne miniaturized capacitors with 
“Mylar” film can help you reduce the 
weight and hulk of many different 
electrically powered assemblies while 
actually improving their performance. 

one of our own actuators— the use of 


actuator weight from 6 Ib. 5.5 oz. to 

tance was increased from 5 to 9.5 mfd 
and motor starting torque from 1.8 to 

Wound of thin metallized “Mylar" 
film. Airborne miniaturized capacitors 
are invariably smaller and lighter than 
paper/foil capacitors or other common 
constructions. Yet they have capaci- 
tance ratings up to 12 times as high as 


ordinary capacitors of comparable size 
and weight. Dielectric strength is also 
greater because of the superior insu- 
lating qualities of "Mylar.” 

Airborne miniaturized capacitors are 
rated 200 v d-c and have an operating 
temperature range of — 75’F to 
-i-300'F with only 12% capacitance 
change. At 300‘F they will withstand 
150% rated voltage for 250 hr. 
through a resistance of 1 ohm per volt. 

Standard design capacitors meet 
specification M1L-C-25A and are avail- 
able with three terminal options. Spe- 
cial design capacitors are made to your 
requirements and meet specifications 
JAN-C-25. MIL-I-6181B and MIL-M- 
8609. 


mite, phone or wire lor more Infor- 
mafion and guoiaiions. 





"DuPonl'3 trademark lor its polyester fi/»i 



AIRBORNE ACCESSORIES CORPORATION NEW CATALOG 57B 


to 6r.. WINNETT BOYD LIMITEP • 
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anti to iiisiuc a good inargiit of sufety. 
C.\A is pioduciiig its own set of design 
criteria, but tliey will be confined to 
heliports for scheduled operations, 

In its business session, H.VH decided 
to set up a study group to explore 
iitcans of handling general association 
business. Result may be establishment 
of a national office and appointment 
of an executive secretary, or if this 
is not economicallv feasible, some al- 
ternate means rvill be proposed to 
liandle common operator problems and 
give the operators a united public \oice. 

Delegates elected Ricliatd D. Eccles. 
Stockton Helicopters, president of 
1I.\,\ for flic current year. Ralph 
Beathe «as elected sccrctarx' and Robrnt 
Trimble is the net'' treasurer. 

Next comention will he sponsored by 
Hiller and will comenc somewhere in 
Ihe San Francisco area. 

Cessna 1957 Sales 
Top $70 Million 

32% jump in military sales volume 
last year boosted Cessna ,\iraaft Co.’s 
sales’ volume in 1937 to S70.049,431, 
gising the company a 6% increase in 
total sales \olunie over 1936. 

Commercial aircraft sales dipped 
13% in 1937 compared to 1936's 
record-btciking t ear for a total of S32,- 
628,000. Cessna president Dw'.inc L. 
Wallace indicated that company’s deal- 
ers and distributors attained above- 
normal imentories as a result of 1956’s 
record production which influenced 
their orders in 1937. 

He noted that inr cntotics ha\e been 
l>arcd well Isclow normal and expecta- 
tions arc that 1938 business aircraft 
sales will be substantially higher than 
1937. Incrc.iscd orders for the light 
twin Model 310 and introduction of 
the new Model 173 in 1938 will fend 
to .spur increased dollar volume for 
Cessna this vear. Wallace reported, 
Cessna reports that its orders for 310s 
thrungli March arc 23% higher than 
the same period in 1937- 
Massir c mail campaign is planned by 
flic com|3anv tliis year to build new 
sales volume. Highlight will he direct 
mailings to 20.000 |jtcsidents of U.S. 
corporations. 

Militarv |)rimc and subcontract sales 
totaled S32, -176.000 in 1937 and s.ilcs 
of the Hvdraiilic Div. iiicteascd 22% 
over 1936’ to S4.S30.000. Nfajor factors 
in boosting military sales last year were 
increased rate of 'l'-37.\ and L-19 pro- 
duction and dclicetics of the L-27A, 
militarv version of the 310. 

Militarv sales ate expected to at least 
equal 19>7 r olume. Backlog as of Dec, 
1 totaled 850,300.000 and is expected 
to climb to over 860 million soon. 

Cessna’s export sales climbed 49% 
last year compared to 1936 and ac- 
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siiasTit: 


For resistance to fuels, oils and 
solvents, specify Silastic LS 


Get latest data on Silastic. Mail coupon today 


gasket keeps positive seal at -130F 

What flexible solid will stay operable in cold down to 
—130 or heat up to 500 F? Answer: Silastic*, the Dow 
Corning silicone rubber. Silastic resists compression set 
and the effects of ozone, weather, moisture. Available in 
sponged, extruded, or molded shapes from leading rubber 
companies. Varied sizes and colors. 

Typical Properties of Silastic for Gaskets 


r .Irensih, 
aliotl. % 
•ircngth. lb in 
rc«ion set. %, 




If you consider AIL the properties of a silicone rubber, you’ll specify SILASTIC 


DoiAT Oorning corporation 

MIDLAND, rWICHIGAN 


Beech Forecasts 
Major Sales Cain 

Sales of more than $9S niiUion arc 
predicted by Bcecli Aircraft Corp., 
Wichita, Kans., a giun of over the 
average of total sales in 1954 through 
1956. 

Commercial aircraft sales arc cspectcd 
to total more than $59 niilUoii in the 
current fiscal year compared to $55.- 
746,094 attained in Fiscal 1957, MiU- 
tary sales hi the present fiscal year are 
erpccted to decline to snnie $56 million, 
compared to Fiscal 1957's $68,158,776, 
but Kill be over Fiscal 1956's $42,447.- 
178, First 6sca1 quarter sales, for period 
ending Dec. 31, 1957, came to $20,783,- 
988. np slightiv aver tlie same period 

last year which' totaled $20,244,370, 

Combined military and commercial 
bacldog as of fan. 1 totaled more than 
$96 million. 


counted for 22.5% of the firm's com- 
mercial deliveries. Total of 511 planes 
were sent to 33 different countries last 
vear. a large share to Centr.il and South 
America, where it has been concentrat- 
ing its export sales. Company plans to 
increase sales efforts in other world 
areas soon. Wallace stated. 

Aerocar Developing 
Plane-Only Version 

Aerocar, Inc.. Longt’icw. Wash., is 
developing a “plane-only” version of its 
Ci'il Aeronautics Administration-ap- 
proved flving automobile. 

New version, some 360 lb. lighter 
than the original dual-purpose config- 
uration, will retain folding wings fea- 
ture and will be able to carry four peo- 
ple in place of two in the Aerocar. 
New model will requite Type Certifica- 
tion. Prototype is expected to start its 
flight test program in Match. 

Five flving automobile type Acrocars 
have been bihlf and arc operated by 
the mamifacturcr. Price of these units 
is S25.000- 

PRIVATE LINES 


Aircraft showiootn, capable of dis- 
playing three business planes, is being 
built bv Blackfield Aero Industries, 
Metropolitan Oakland International 
Airport, Piper sales and sersice dealer. 

Bell Model 47G and 47G-2 helicop- 
ters are authorized by Cini Aeronautics 
-Administration to fly 1,200 hr. between 
major overhaul. Previously, the period 
was 600 hr. Also, helicopters' 25-hr. 
inspection has been extended from 25 
hr. to 50 hr. 


MUSJTA.TUR.E A.N3D SXJB-IVIINXA.TtJK,E 
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Engineers: 

MAKE 

AVIATION HISTORY 
AT RYAN 


THE NEW X-13 VERTIJET ia another example 
of the technical break-througha Ryan ia 
achieving in aviation. You'll find the same 
high level of advanced engineering in every 
phase of Ryan’s work; 

• VTOL aircraft (jet and turboprop) 

• Automatic Navigation 

• Missile Guidance 

• Rocket Combustion 

• Jet Engine Metallurgy 

• Drone-Missile Design 

Ryan is the right size for you : big enough 
■ ■ m challenging 


projects . . . small enough 
lost in the shuffle. And Ryan is located 
clear-sky San Diego, world-famr 
beaches and casual living. 


get 
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j— . ^ EMPLOYMENT OPPORTUNITIES 

O.E.M. 

ssv.z=:= 

SALES SUPERVISOR 



su°^e^fvtie^field'rajLs^ngmeers. Re- 


Opportunily is just right for o sue- 


“lUtlibNl""”' 


morn^and poter'tteeZn7'>ys^^ 

ing engineered products to Original 

* ^ ^ 1 ( ' ••r 

THE CARDS ^ 

won flellyoup J7 > 


We recommend a Inalc at General Today, several times its original size, 


mc'JirYou «'a'^el“a^ prote^on^ Zits. ‘ 

1562 Northwestern Bank Bldg. 

of growth and achievement. Add to ^ this ^record the enormous 

Minneapolis, Minnesota 




Sales Engineers 

WLfy‘orone'basfe'“r!aw^^^^ YO^R IykT aIS^ON^^ 

VICKERS INCORPORATED 

With each suoe™ »mes 



MISSILE SPECIALIST 



1 1 

GENERAL SALES ENGINEERS 

Who Can Sell . . . 

And Is Seeking i!'r.en'”i!l 

Opporfunify 5 ,„„ 

For Growth 

POWER PLANT SPECIALIST 
SALES COORDINATING ENGINEERS 

1^ 'O” », H. 

VICKERS INCORPORATED 

When Answering BOX NUMERS . . . 

pleose do not address a single reply to more then one Individual boi 
number. Be sure to address separate replies for each advertisement. 
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FOR RATES 
OR INFORMATION 

About Classified 
Advertising 

C^onlact 

l^eareit ^oi 


ATLANTA, 3—1301 Rhodes-Haverty Bldg. 


JAckson 3-69S1 


BOSTON, 16-350 Park Squc 


Hubbard 2-7160 


CHICAGO, n-520 No. Michigan Ave. 


MOhowk 4-5800 


CINCINNATI, 37-2005 Seymour Ave. 


Elmhi/rsf J-4J50 


CLEVELAND, 13-1164 Illuminating Bldg. 

w. suluvAN superior 1-7000 


DALLAS, 2—1712 Commerce St., Vaughn Bldg. 

G. MJiiER Riverside 7-5M7 


DETROIT, 26-856 Penobscot Bldg. 


woodward 2-1793 


LOS ANGELES, 17-1125 W. 6 St. 

«. YocoM MAdison 6-9357 

OXFord 5-5959 

PHILADELPHIA, 3-17th & Sansom St, 

Rittenhoose 6-0670 

ST. LOUIS, 8-3615 Olive St. 

F. HOILANO 


JEfferson 5-4867 


SAN FRANCISCO, 4-68 Post St. 

w. wooisTON DOugios 2-4600 


iimmm 




iPtSSIOHAL SERVICES— 


VISUAL TRAINING 


DR. JOHN T. FLYI 
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HILLER 


i 

HELICOPTERS 

WANTED: 


«o5l%oo ^ 

< , ,^j| . 





I2A 

B 

C 

Send derails of condition, totol 


HELICOPTER 


FOR IMMEDIATE SALE 

^DCO°' 

5„//y Equipped 
And Modernized 

Intam ltd., 




o>U^neand'L^^^^ onl'ro‘‘ne^fo^r 

London. W.C.S, 




,":l;",°'cnTwHiI plSniVvO 

Whim Ptain., N.W York, 

RI830 R1820 

■985 R1340 R2000 

md vu molt peevlor DCS •nelna 


fOf SAIL 

DC-4E 

OverwQter Configuration 



ENGINE WORKS 

INC. 


Passenger-Equipped 

Zero-TImo Eneines ond 
AIHroire If Desired 

OVERSEAS NATIONAL AIRWAYS 

Box 239d, 

Oakland Internationol Airport, 
Californio 
TWxI'oelAsj”^^ 

CebU: ONATAIR, OAKLAND 


C-§2 PARTS 

WANTED 

TWm BEECH D^8C 

^ATLAmiC AVIATION CO>P. 



BETTE:RC-82’s 

STEWARO-DAVISe INC. 

FA 1.3414, P.O. Box 351. Gsrdena. Cal. 
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Now we re in Chicago tool 

AIRCRAFT FOR SALE 
PBV AMPHIBIAR AIRCRAFT 

r-’ ^ 

■ 


STEWARD-DAVIS, INC. 



SALE - LEASE 

■& 




SALE OR LEASE 

C-47 

AIRCRAFT FOR SALE 
ROYAL GULL AMPHIBIAN 

P. O. Box IB4, Miami 48, Fla. 


TWO C46RS 49,900 lbs 

T CATEGORY 

L AND J TRADING COMPANY 

” ° i sikorIky 

BOOKS 

For 

SALE • LEASE - PURCHASE FINANCE 

by owner 
4 C-46F's 

vllh/wilhoul T Cotegerr 

1 DC-3 

P & W EnglDee 

ROBERT HEWITT ASSOCIATES, INC. 

SURPLUS AIRCRAFT PRICE INFORMATIOK 
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exceptional opportunities 
in 

TECHNICitl COMMUNICATIONS 
for 

WRITERS 


Missiles, sad ihe weapon systems 
built around ibcin, coiisiiluie a grow* 
ing, long-range area of opporlimily 
for writers skilled in the praetie-c of 
tecitttieal eommuiijeations. 

High in inte'est and importanee 
arc missile svstems designed for the 
defense of the country. Tlic newest, 
longest-rango defense missile in the 

l\f-99, now going into production at 
the Pilotless Aircraft Division of the 
Boeing Airplane Company, Homarc 
weapon system hoses are being estab- 
lished and Boeing, in addition, is at 
work on extremely advanced missile 
end rocket projects of the future. 
Since technical communications is an 
important phase of ntissile projects 

EXr.lXEERINS TECIIMCAL nillTEKS to 
prepare Operation and Maintenance 
Manuels, 

In this work at Boeing, you'll he 
developing ntanuuU for the vast array 
of operating and support equi|oneut 
that is required tu maintain, lest and 
put missiles into Hight, Up to 70‘c of 
your time w-ill be devoted tu analysis 

you'll enjoy a rewarding opportunity 
to get in on the ground door iit one of 

Preference will be given to writers 
helding an engineering degree— or 

emphasis in electrical, mechanical or 
electronic areas. Kxperienec in dc* 
sign, testing or service engineering 
will be especially valuable. 

At Boeing, you’ll play an important 

one of-the natiuh'N’piMeering nirsvUe 
organioalions. You'll enjoy a bosi of 
benefits, inclu«ling paid vacations, 
liberal retirement plans, and cdura. 
tional programs designed to help you 
gel ahead faster. 

Whatever your present prospects, 
you'll want to look into the advan* 
tages of these outstanding Boeing 
career opportunities. Openings are 
available both in Seattle, Washington 
and in .Melbourne, Klorida. 

Get complete details by writing 
note, to Don Renard, DepL AWW, 
Boeing Airplane Co., 1309 .Second 
Ave., Seattle 1, M'ashington. 
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LETTERS 


Engineer Activity 

I iiiMitilv agree with the viewpoint re- 
pressed in the letter entitled ■'inactive F.n- 
gincers" in the Dee. ?0 issue of Avi.siion 
Wr.kK (p. 102). What we need Knot more 
engineers hut more and heltcr jobs for the 

KesSKiit C. Osi.nttD 
Alh(i(|Meu|iic. N. M. 

Engineer Shortage 

Re the letter bv James R.irieh .oncerning 
hutetive Kngincers" (.\W lice. ?U. p. 
1021, I should liVe to add a few words. 

'Hierc is not now, not has there ever 
been, a teal shortage of engineers in this 
counirv. Rather, there has been a shortage 
of managerial abilit; to use onr engineers 
effieientiv. 

How and why the shortage fictioi. contin- 
ues to evisl is ini oniprehcnsible in viesv of 
the recent news items citing the engineering 
surplus in la>s Angeles. San Ftancisco, New 
Vork Citv and most of New Kngl.ind. 

\Vc Vmcricans have dcs eloped a mimhei' 
lOinpiev. We .arc dtisen to match the Rus- 
sians, output for output. III engineers. Icch- 
nieians and dolLat loans, teprdlcss of out 
needs and desir.ihihtv for same. 

I, lor nnc. certainh' hope we don’t try 
to prevent Russia from lending or giving 
moiiev to the Middle East eoiintrics. After 
all, what better way exists to let the Rus- 
sians strain their own cconoms than tu 
get them to support some of the hack«-.itd 
countries of the Earth? 

Who knows, they might even learn Mmc- 
tliing about helping others from their en- 
deavors? 

,\. MAsmi.i. 
New ton, Mass. 

Sad Commentary 

The letter entitled "Inactive F-ngincers" 
in the Dec. sO issue (p. 1021. addressed to 
the editor, is not onlv true but a sad com- 
mentary of the facts, llie cry for more 
scientific personnel is invalid since both my 
engineering positions in civilian and govern- 
ment scrs-ice have been of a high school 
level, 

Ronsi.o L. BRrcKF.R 
Mhuque-rque, N. M. 

Kazzle Dazzle 

1 have read svith sincere synip.athy the 
small "cries in the wilderness" against the 
ovctwlielming heap of engineer-shortage 
propaganda. M’hen your reader. James 
Rarick, in his letter published in .-\vi.stion 
Wkrk of Dec. 30 (p. 102) appeared. I 
could not resist his invitation to "stand up 
and be counted." Please count me! 

After having tried two aircraft comp.vny 
employers since 193s. who had little oi no 
need for my services, 1 have about gisen 
up finding the happy satisfaction that contes 
after a day's sound achievement. We're 
forever just holding things togetha. antici- 


Aclalinii Week n-elcomu ihe apiiiion 
nl If> rearicra on ihr iaauea raiaril in llie 
ningnainr't oifilorinl eo/rirriii*. dddreas 
lellrra lo ll'i- Editor. Atialion Jf'eok. 
330 IT . 42 Si.. .Vm® York 36. A. V. Try 
to knrp Inttrra under 300 icords and 
gii'r a gpnuinr identification, e leiH 
nnl print anonrmoila lellera. but iininex 
!>/ icritpra icill be iox//ifielrf mi rpqiieat. 

p.iling the "big contract that will give us 
lots of work." I continue to hang on to 
aircraft work because of the siaahlc piv cut 
tliat would accoiiipanv a transfer to am 
other field of engineering. .Also. I enjoy 
,'vsoci.itmg with fiyiiig m.achincii. 

\s for the ptop.rganda. yon can e.isilv 
verifv this vonrself bv answering some of tlie 
ads in \v'i\TioN \VrFK and other rn.iga- 
aincs. Some don't even ask for applir.itions, 
while eontimiing to advertise lot engineers. 

It is obvious Hint if a conceited effort on 
their part will produce -i sutplm of engi- 
neers, thev will st.ind to advantage. 

Your publishing such letters as Mr. 
Ratick's is a selfless sers-icc lo fmsli.itcd 
engineers, and I selfishly hope fh.at someone 
will become aware of tlie taiwle daa/lc going 
on right before mir eyes before great harm 
is done. I have ncvci seen such opinions 
published clscvshcrc. 

F-NoiN'v.rn 

Long Reach, Calif. 

Thesis Challenged 

'! he letter from fames Raiiek. published 
m the Dec 30 issue of Avisiiox \\ u k 
(p. 102) has finally moved me to write. I 
do not wish lo chastise Mr. Rarick or ques- 
tion his opinion, hut I do wish to lake 
issue with these people as a general class, 
who have tausmi a long series of such 
letters to be published. -All of these seem 
In be K-ised upon he same theme and it is 
the thesis that I clia'.‘ oge. 

Tlvc engineering pro. -ssion is a hard and 
exacting mistress who hestoux uj»n her 
lover favors equal in v.ihic to the gifts which 
he h.is brniight lo her. dhe returns ‘ahic 
nil more or no less than she receives. If 
these men who complain in the public press 
have not given of themselves, then they 
have no grnunds to expect the rich resssitd 
th.it awaits. 

The engineer is a professional. He is 
creative, iniaginahvc. inventive, and he is a 
thinker. He is a dealer in facts. He js an 
■mprbver. Ite is the scrsant-WiJrC emironi 
ment in which he lives and the science to 
which he is dedicated. His apprenticeship 
has Iwen hard, lie has siilfcrcd defeat, 
failtite and disappointment. lie has also 
tasted the wine of success. His luiids arc 
calloused and have been dirtied by his labors. 
He doesn’t have to be told wh.il to do. He 
knows what must be done, and will find a 
wav to do it. There has liecn a shortage nf 
such people. 

There is now a shortage o( such people, 
and there will always be a shortage fat less 
than onr need. 

The rest .ire pretenders and trifiers. lliere 
is alwavs an ovcrsupply of these. Tlicy men- 
tion prostitution. Tlicrc was prostitution. 


It occurred when these men took their de- 
gree ami sold their bodies to the higlicsl 
hiddet without legard tor their own pro 
fessioniil developinenf of their own engineei 
ing goals. .And now they cry! Beiaiise thev 
are not In fact engineers, they bl.inic in 
dustry or anyone else but themselves. Their 
profession is not engineering, but is tin 
oldest profession in the world. 

As an engineering snpenisor, I know 
these jseople. Tlicy sit across the interview 
t-ahle from me. None of them work for me. 
'flies' complain of a lack of interesting .ind 
challenging work while the press is full of 
imr technical failures and disappointments 
It is not work that they want. It is position 
.iiicl vveviltli which far mitslrips their com 
pete-nev as professional engineers. Tlicie . 
plenty nf work to he done by those win 
will put down their pencils, roll up tin-, 
sleeves and get their hands dirty sersnne 
the apprenticeship they should have seived 
I feel no suiipathy m my lie-art for thew 
people. The imliistry- is in -'e'oei.ilc need 
for engineering talent. It vs ill (uy a„ hoiiesl 
wage Kir engineering value teccived, hot will 
no longer pav for an inflated ego nr a piece 
of p.iper that s.iys the hearer is an engineer 
i’ these people nmnot qualifs umler Ihe-i 
rules then they had belter get off the hack 
of their lips and do something about it 
line is .1 personal thing. Don't blame in 

CiURi.Fs F. McMcmaessv 

lladelon Hgts . N. J. 

In Agreement 

Widi reference lo James Rarick’s letter 
in the Dec. 30 issue (p. 102) of your maga 
vane: Please count me as one svho is in 
agreement with him 1.000%. 

L. ssvrekck L. lazo 

Bridgeport, Conn. 

Unrewarding Field 

1 wish to eonciir with the timely lette, 
"Inactive Kngincers " in llic Dw.. 30 edition 
(p. 102). It is, mifortnnatcly. a widespread 
situation. haviiiE been assigned myself to 
many menial tasks, I have .idsxicated lo my 
brothers and associates not to enter this 
unrewarding field. 

.At present in the mililary service it is 
almost impossihlc to do engineering. 

Eejcas Escim i'8 

Lubbock. Tex, 

Waste of Talent 

Re the letter "Inaetivc Kiiginecr.s” bv 
James Raiick (.AW Dee. 30, p. 102), I 
fiillv concur with this fellow's licws. lu- 
dostfv has been forced into its wasteful use 
of sahiable talent ‘because of its increasing 
dependence on l.irgc government contractv 
for existence .A close examination of the 
government's methods of contract award- 
ing should prove fruitful in finding the key 
for release of some of this "hoarded" talent. 

M. SIHTM.STICIAN 

.Albuquaqiic, N. M. 
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BENDIX SHOOTS LANDINGS INDOORS 
TO HELP PRODUCE BEHER LANDING GEAR SYSTEMS 


AA’lu'ti designing and producing coin- 
plcio landing gear systems it is viially 
iiiiporliiiu lo know in advance- just how 
evcrycomponenl part will rcxpoiid to the 
stresses and strains of flight conditions. 

Thai’s why the giant landing pear 
testing equipment pictured aiiuve plays 
such an important part in the desdop- 
inenl and production of Bcndi.x* com- 
pleic landing gear systems. 


All major coinponenis that make up 
the system such as control valves, nose 
wheel steering, retractor actuators, 
|)o« cr braking as well as wheels, brakes, 
shock alisorbing struts and even tires 
arc subjected to repeated tests of brak- 
ing, dropping, iwjsiing and vibration 
before linal approval. 

For Bendix has proven over many 
years that landing gear components 


that have been designed, engineered 
and tested lo work together give better 
and more dependable performance 
than any arbitrary assembly system. 

So, when ii comes to gear for land- 
ing. think and plan in terms of a com- 
plete landing gear system. Then, we 
suggest von think of Bendix and Bendix 
Products Division at South Bend, 
Indiana. *««• 


Bendix ^omsioN^ South Bend, 


IND. 


CORPOBATION 





Convair Jet 880 built with 
rugged, lightweight skin 
of Reynolds Aluminum 


Convair engineers put two things foremost when 
they designed their new 615 mph jet liner — the 880: 
Fail-safe performance, and smooth, quiet flying. 

Reynolds Aluminum helps achieve both. 

The Jet 880 wings and fuselage have tough, light- 
weight skins of heavy gauge 2024 aluminum .illoy. 
This skin is used because it can stand up under all 
the pressures and stresses of 615 mph flight, and will 
resist crack propagation even if da maged accidentally. 

In addition to contributing to the fail-safe design 
of the Jet 880, the heavy-gauge Reynolds Aluminum 
skin muffles noise for smooth, quiet flying. 

Reynolds also supplies aluminum tubing for the 
880’s hydraulic and conduit lines, and extrusions for 
supporting members. Only a Company with com- 
pletely integrated facilities — like Reynolds — can offer 
a full range of aluminum mill products and engineer- 
ing services to meet the demands of the commercial 
jet era. 

For details on the services — and expanded facili- 
ties — tailored for the aircraft industry by Reynolds, 
write Reynolds Metals Company, P.O. Box 1800-TJ, 
Louisville 1, Kentucky. 


REYNOLDS ALUMINUM 

Watch Reynolds All-Family Television Progrom 
‘■DISNEYLAND", ABC-TV. 




